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WD- 40 - DERIVED PEPTIDES AND USES THEREOF 

Field of the Invention 

The present invention relates in general to 
compositions and methods of modulating the function of proteins 
involved in protein-protein interactions. It relates more 
specifically to modulating the function of a first protein of a 
pair of interacting proteins wherein a second protein of the 
pair contains a "WD-40" or »£- transducin'' amino acid repeat 
motif . 
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10 Background Art 

Many intracellular processes are carried out or 
regulated by multi-subunit protein complexes that become active 
or repressed by the association or dissociation of individual 
polypeptide subunits. 

One such group or family of proteins is related to the 
JS subunit of transducin. Members of this group are all at least 
somewhat homologous to the S-subunit of transducin at the amino 
acid level, and contain a varying number of repeats of a 
particular motif identified in E-transducin . The repeats have 
been termed "S- transducin" , or "WD-40" repeats (Fong, et al . ) . 

Among the members of this protein family (Duronio, et 
al.) are the G0 subunits that couple many receptors to their 
intracellular effector molecules, G(3/y subunits that anchor 
another protein kinase (the ^-adrenergic receptor kinase, 0ARK) , 
DNA binding proteins and yeast cell cycle proteins. All of 
these require a transient protein-protein interaction for their 
function. However, the sequences at the interface of these 
proteins and their partners have not been identified. 

The following are the references cited above and 
3 0 throughout the specification: 

U.S. Pate nt Documents 

Crea, R . , U.S. Patent No. 4,888,286, issued December 

19, 1989. 

Eaton, M.A.W., et al . , U.S. Patent No. 4,719,180, 
35 issued Jan. 12, 1988. 
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Yoshio, T., et al., U.S. Patent No. 4,849,350, issued 
July 18, 1989. 

nt-b^-r References, , 

I^el, F. M. , et al., Parent Protocol. m Molecular 

Biology, John Wiley and Sons, Inc., Media PA. 

Bohinski, R.C., Modern Concept* in Biochemistry , 
Second Edition, Allyn and Bacon, Inc. 

Dayhoff, M.O., in Atlas of Protein Sequence and 
Structure (1972) Vol. 5, National Biomedical Research 
Foundation, pp. 101-110, and Supplement 2 to this volume, pp. 1- 

10 . 

. d t al (1992) Proteins: Structure, 

Duronio, R.J./ et aj.., 

Function, and Genetics 13:41-56. 

Escobedo, J.A., et al . , Mol . Cell. Biol., 11:1125-1132 

(1991) ' Fong, et al., (1986) Proc Natl Acad Sci USA 83:2162- 

2166 ' Hari, et al., Endocrinology, 120:829-831 (1987). 

Kleuss, C, et al., Science 259:832-834 (1993). 
Makowske, O.M. and Rosen, O.M. J. Biol. Chem. 

264:16155-16159 (1989) 

Maniatis, T., et al . , Modular Cloning- A Laboratory 

Manual . Cold Spring Harbor Laboratory (1982) . 

Miller, J.F., et al., Nature (London) 216:659-63 

5 (1969) . 

Mochly-Rosen, D. , and Koshland, D. E., Jr. J. Biol. 

Chem. 262:2291-2297 (1987). 

Mochly-Rosen, et al., Molec. Biol. Cell. 1:693-706 

Mochly-Rosen, D. , et al . , Proc. Natl. Acad. Sci. USA 

88:3997-4000 (1991) . 

Orr, J.W., et al . , J • Biol. Chem. 267, 16155-16159 

(1 " 2) Pitcher, J., et al., Science 257:1264-1267 (1992). 
35 Reiner, et al., Nature 364:717-721 (1993). 

Schulz, G.E. and R.H. Schirmer . , Principles of Protein 
structure , Springer-Verlag. 
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Smith, B.L. and Mochly-Rosen, D . Biochem. Biophys. 
Res. Commun. 188:1235-1240 (1992). 

Smith, D.B., et al . , Gene 67:31 (1988). 

Stith, B.J. and J.L. Mailer. Exp. Cell. Res. 169-514- 
5 523 (1987) . 

Wolf, m. and N. Sahyoun, Chew. , 261:13327-13332 

(1986) . 

Disclosure of the Invent inn 

The invention includes, in one aspect, a polypeptide 
composition effective to alter the activity of a first protein, 
such as protein kinase C, or ^-adrenergic receptor kinase 
(pARK) . The polypeptide blocks or inhibits an interaction, such 
as a binding interaction, between the first protein and a second 
protein containing a WD-40 region. 

The polypeptide contains between 4 and 50 amino acids 
whose sequence is the same as a sequence of the same length in 
the WD-4 0 region of the second protein. 

The polypeptide may block the binding of the first to 
the second protein, or may be an agonist or antagonist of the 
first protein. The WD-40 region preferably has an amino acid 
sequence homologous or identical to the sequences defined by SEQ 
ID NO:76-261. 

In a second embodiment, the invention includes a 

25 .TV' alter±ng aCtiVitY ° f flrSt ^° tein ° f ^e type 

25 defined above. The method includes selecting a polypeptide 

having between 4 and 50 amino acids whose sequence is the same 

as a sequence of the same length in the WD-40 region of the 

second protein, and contacting the polypeptide with the first 

30 hT ein UndSr C ° nditi0nS Wh±ch allow the formation of a complex 
30 between the polypeptide and the first protein, where this 
interaction alters the activity of the first protein. 

In one embodiment, the contacting is effective to 
inhibit the interaction between the first and second proteins 
in another embodiment, the contacting is effective to stimulate 
35 the activity of the first protein. 

In still another embodiment, the contacting is 
effective to inhibit the activity of the first protein. 
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The polypeptide preferably has an amino acid sequence 
homologous or identical to the sequences defined by SEQ ID 
NO:76-261. 

in a more specific aspect of the invention, the 
5 invention includes a polypeptide composition effective to alter 
the activity of protein kinase C, where the protein kinase C 
in er cts with a second protein, and the second protein contains 
at least one WD-40 region. The polypeptide has between 4 nd 5 
amino acids whose sequence is the same as a sequence of the same 
0 length in the WD-40 region of the second protein. 

in a preferred embodiment, the second protein is a 
receptor for activated protein kinase C, and has the sequence 

represented by SEQ ID NO : 27 . 

In other specific embodiments, the polypeptide is U) 
15 an agonist of protein kinase C, and the polypeptide has the 

sequence represented by SEQ ID N0:7; (ii) an antagonist of the 
activity of protein kinase c, and/or (ill) an inhibitor o the 
interaction between protein kinase C and the second protein. In 
the latter embodiment, the polypeptide has sequence 
2 0 corresponding to SEQ ID NO: 4 or SEQ ID NO: 7. 

The WD-40 region preferably has an amino acid sequence 
homologous or identical to SEQ ID NO:69-75. 

in a related embodiment, the invention includes a 
method of altering the activity of a protein kinase C that 
25 interacts with a second protein, where said second protein 
contains at least one WD-40 region. 

The method includes selecting a polypeptide having 
between 4 and 50 amino acids whose sequence is the same as a 
sequence of the same length in the WD-40 region of the second 
30 protein, and contacting the polypeptide with the protein kinase 
C under conditions which allow the formation of a complex 
between the polypeptide and the protein kinase C, where said 
interaction alters the activity of said protein kinase C. 

Other aspects of the invention include the polypeptide 
35 compositions of the invention wherein said polypeptide is 
coupled to a solid support, as well as a method to bind 
selectively said first protein which method comprises contacting 
a sample putatively containing said first protein with the 
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polypeptide composition bound to solid support and removing any 
unbound components of the sample from said composition. 

In still another aspect, the invention relates to a 
method to assess the interaction of a first protein with a 
5 polypeptide represented by an amino acid sequence contained in a 
second protein, wherein said second protein contains at least 
one WD-40 region, which method comprises contacting a sample 
containing said first protein with a polypeptide composition 
wherein the polypeptide has between 4 and 50 amino acids whose 
) sequence is the same as the sequence of the same length in the 
WD-40 region of the second protein, and observing any 
interaction of the first protein with said polypeptide 
composition. The invention also concerns a method to assess the 
ability of a candidate compound to bind a first protein which 
method comprises contacting said first protein with a 
polypeptide composition which binds said first protein, wherein 
the polypeptide of said composition has between 4 and 50 amino 
acids whose sequence is the same as a sequence of the same 
length in a WD-40 region of a second protein which interacts 
with said first protein, in the presence and absence of said 
candidate compound; and measuring the binding of said 
polypeptide in the presence and in the absence of said 
candidate, wherein decreased binding of the polypeptide in the 
presence as opposed to the absence of said candidate indicates 
that said candidate binds to said first protein. 

In still another aspect, the invention is directed to 
recombinant materials for the production of the polypeptides of 
the invention and methods for their production. 

These and other objects and features of the invention 
will become more fully apparent when the following detailed 
description of the invention is read in conjunction with the 
accompanying drawings. 

Brief Descrint i nn of t h <* P^ r r^ 

Figure 1A shows the cDNA sequence of rat brain RACK1 
Figure IB shows an amino acid self -homology matrix 

analysis of RACK1 . 
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Figure 1C shows the amino acid sequence of RACK1, 
aligned to show the seven WD-40 repeats represented xn the 

m ° leCUle " Figure 2 shows the results of an overlay assay to 
detect PKC binding to immobilized RACK1 in the presence and 
absence of PKC activators. 

Figure 3 shows the results of an overlay assay to 
detect PKC binding to immobilized RACK1 in the presence and 
absence of WD-40-derived peptides. 

Figure 4 shows the results of an overlay assay to 
detect binding of 0PKC to either peptide I (SEQ ID N0:1) or 
peptide rVI (SEQ ID N0:7) immobilized on nitrocellulose 
membranes under various conditions. I 
Figure 5A shows the effects of meeting peptides I 
(SEQ ID N0:1) and rVI (SEQ ID N0:7) on PKC-mediated germinal 
vesicle breakdown (GVBD) , a measure of - insulin- induced oocyte 

maturation. , *-ia^ g t 

Figure 5B shows the effects of in 3 ecting peptides I 

a ~\rr f=!FO ID NO- 7) on PKC-mediated germinal 
( seo ID NO : l ) and rVI ( SEQ ID jnu . / / 

vesicle breakdown (GVBD, in the absence of insulin ^™ 

Figure 5C shows the effects of injecting peptide rill 
(SE Q ID N0 : 4, on PKC-mediated germinal vesicle breakdown (GVBD) 
in the absence of insulin induction. 

Figure 6 shows the distribution of fiPKC in Xenopus 
oocytes between the cytosolic and membrane- associated 
following microinjection of either injection solution peptide X 
(SEQ ID W.l) or peptide rVI (SEQ ID NO:7) with or without 

insulin stimulation. 

Figure 7 shows the effects of peptides I and rVI on 
30 the sensitivity of 0PKC to Arg-C endopeptidase . 

Figure 8 shows the effects of peptides I and rVI on 
PKC autophosphorylation in the absence of PKC *^™ v 

Figure 3 shows the effects of peptides I and rVI on 
PKC phosphorylation of histones in the absence of PKC 
35 -tivators^ ^ ^ ^ ^ ^ Qn pRC 

phosphorylation of histones in the absence of PKC activators. 
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Figure 11 shows the amino acid sequence of the 56 kDa 
human protein with the WD-40 repeats aligned and putative 
binding peptide regions delineated by a box. 

Figure 12 shows the amino acid sequence of the AAC- 
nch protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

Figure 13 shows the amino acid sequence of the B-TRCP 
protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

Figure 14 shows the amino acid sequence of the Beta- 
pnme-COP protein with the WD-40 repeats aligned and putative 
binding peptide regions delineated by a box. 

Figure 15 shows the amino acid sequence of the CDC4 
protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

_ F ^e 16 shows the amino acid sequence of the Chlam-3 
protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

Figure 17 shows the amino acid sequence of the COP-i 
protein with the WD-4 0 repeats aligned and putative binding 
peptide regions delineated by a box. 

Figure 18 shows the amino acid sequence of the CORO 
protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

Figure 19 shows the amino acid sequence of the Coronin 
P55 protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

kDa D ro t / igUr ! 20 Sh ° WS amin ° aCid SSqUenCe ° f the C.tf 50 

kDa protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

G b ^ , FigUrS 21 Sh ° WS thS amin ° acid se ^nce of the bovine 
G-beta-l protein with the WD-40 repeats aligned and putative 
binding peptide regions delineated by a box. 

Figure 22 shows the amino acid sequence of the bovine 
G-beta-2 protein with the WD-40 repeats aligned and putative 
binding peptide regions delineated by a box. 
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Figure 23 shows the amino acid sequence of the 
droS ophila G-beta protein with the WD-40 repeats aligned and 

! •« with the WD-40 repeats aligned and putative 
G-beta-1 protein with tne wu *w r 

ending ^^^^^ - - *~ 

. •„ w-ii-h the WD-40 repeats aligned and putative 
G-beta-2 protein with tne *u v 

G-beta protein with the WD-40 repeats aligned and putative 
binding peptide regions delineated by a box. 

Figure 27 shows the amino acid sequence of the 
drosophila groucho protein with the WD-40 ^'"/^ ^ 
5 putative binding peptide regions delineated by a box 

Figure 28 shows the amino acid sequence of the squ.d 
OTP-binding protein with the WD-40 repeats aligned and putative 
binding peptide regions delineated by a box. 

Figure 29 shows the amino acid sequence of the HSIEF 
0 930 protein with the WD-40 repeats aligned and putative b.nd.ng 

12 .3 protein^ith the WD-40 repeats aligned and putatrve binding 
n . nH de reaions delineated by a box. 

peptide reg= ^ ^ ^ ^ ^ ^ of the human 
IE F-7442 protein with the WD-40 repeats aligned and putative 
binding peptide regions delineated by a box. 

Figure 32 shows the amino acid sequence of the 
insulin-liKe growth factor binding protein complex with the WD- 
30 40 repeats aligned and putative binding pept.de regions 

delineated by a box. 

Figure 33 shows the amino acid sequence of the rat 
• „un like growth factor binding protein with the WD-40 

::;: a :: aifgnfd ^ ^ ***** ^ 

35 by a box. ^ gequence Qf the * 

LISl Protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 
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Figure 35 shows the amino acid sequence of the MD6 
protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

, MQTi 36 Sh ° WS thS amin ° acid ^quence of the yeast 

5 MSI1 protein with the WD-40 repeats a 1i™»H „ 

u repeats aligned and putative binrfinrr 
peptide regions delineated by a box. binding 

PC326 Mire Fi T S ^ Sh ° WS amin ° aCid Se ^ uence ° f the mouse 

binding peptide regions delineated by a box. 

0 DM • ^ Sh ° WS amin ° aCid se ^-nce of the ORD RBI 

protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

Figure 3 9 shows the amino acid sequence of the 
periodic trp protein with the WD-40 repeats aligned and putative 

» binding peptide regions delineated by a box. Putative 

Figure 40 shows the amino acid sequence of the FLAP 
protein with the WD-40 repeats a i imo H ^ 

■ A . repeats aligned and putative binding 

peptide regions delineated by a box. 

Figure 41 shows the amino acid sequence of the 
ret lnoblastoma bind . ng prote . n w . th fche 

and putative binding peptide regions delineated by a box 

BTn , . 42 Sh ° WS the amino acid sequence of the S253 

protein with the WD-40 repeats aHm,^ ^ 

^ repeats aligned and putative bindina 

peptide regions delineated by a box. 9 

Figure 43 shows the amino acid sequence of the S0F1 
protein with the WD-40 repeats a ii„ n ^ ^ 

• repeats aligned and putative bindina 

peptide regions delineated by a box. 

Figure 44 shows the amino acid sequence of the STE4 
yeast protein with the WD-40 repeats alian.H A 
Kl - ■,. . epeacs aligned and putative 

binding peptide regions delineated by a box. 

Figure 45 shows the amino acid sequence of the TF1 
transcription factor protein with the WD-40 repeats *liaZ , 
Putative binding peptide regions delineated b^a box 

Figure 46 shows the amino acid sequence of the TUPl 
protein with the WD-40 repeats aHm,^ ^ 

. • - repeats aligned and putative bindina 

peptide regions delineated by a box 
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Figure 47 shows the amino acid sequence of the TUP 1 
h omolog protein with the WD-40 repeats aligned and putative 
binding peptide regions delineated by a box. 

Figure 48 shows the amino acid sequence of the YCU7 
pro tein with the WD-40 repeats aligned and putative bindxng 
oetDtide regions delineated by a box. 

" P Figure 49 shows the amino acid sequence of the YCW2 

pro tein with the WD-40 repeats aligned and putative bxnd.ng 
peptide regions delineated by a box. 

Figure 50 shows the amino acid sequence of the YKL25 
protein with the WD-40 repeats aligned and putative b.nd.ng 
peptide regions delineated by a box. 

Figure 51 shows the amino acid sequence of the YRB 
protein with the WD-40 repeats aligned and putative binding 
peptide regions delineated by a box. 

T p^f -initioilS v^^-in have 

^Zs otherwise indicated, all terms used herein have 
■„„ « thev would to one skilled in the art of the 
the same meaning as they wou particularly airected to 

and terms of^-rt^ ^ ^ ^ are the stand ard 

3. le tter and/or i-letter codes used in the ~ 
5 of the 20 common L-amino acids. Likewise, ao 

nucleic acids are the standard codes used in the «*• 

An "amino acid group" refers to a group of amino acids 
where the group is based on common properties, such as 

^-----r-'-^ramino acids refers to a 
contiguous ^ence of amino a - --—^ ^here 
rrrt:o1o%rso 0 Lrnr::ld-residues in length, Really, a 
conserved set is between two and ten contiguous residues in 
35 length. The individual positions ^J^^ZZ^- 

amino acid group is; . 
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at a particular position, the conserved set sequence will 
contain only that residue at that position. For example, for 
the two peptides WRTAA (SEQ ID NO: 263) and WRTAV (SEQ ID 
NO:264), there are 4 identical positions (WRTA; SEQ ID NO.-265) 
and one position where the residue is an "A" or a "V". 

Proteins are typically long chains of amino acid based 
polyamides (polypeptides) capable of creating secondary and 
tertiary structure. Proteins may be composed of one, two or 
more polypeptide chains and may further contain some other type 
of substance in association with the polypeptide chain (s), such 
as metal ions or carbohydrates. The size of proteins covers a 
rather wide range from -5,000 to several hundred thousand 
g/mole. The 5,000 figure corresponds to the presence or roughly 
40-4 5 amino acids. 

Unless otherwise indicated, the sequence for proteins 
and peptides is given in the order from the amino terminus to 
the carboxyl terminus. Similarly, the sequence for nucleic 
acids is given in the order from the 5' end to the 3' end. 

The term "interacting proteins" refers to a pair of 
polypeptides that can form a stably-associated complex due to 
for example, electrostatic, hydrophobic, ionic and/or hydrogen- 
bond interactions under physiological conditions. 

Proteins smaller than about 5,000 g/mole are typically 
referred to as polypeptides or simply peptides (Bohinski) . 

Two amino acid sequences or two nucleotide sequences 
are considered homologous (as this term is preferably used in 
this specification) if they have an alignment score of >5 (in 
standard deviation units) using the program ALIGN with the 
mutation gap matrix and a gap penalty of 6 or greater (Dayhoff) 
The two sequences (or parts thereof) are more preferably 
homologous if their amino acids are greater than or equal to 
50%, more preferably 70%, still more preferably 80%, identical 
when optimally aligned using the ALIGN program mentioned above. 

A peptide or peptide fragment is "derived from" a 
parent peptide or polypeptide if it has an amino acid sequence 
that is identical or homologous to the amino acid sequence of 
the parent peptide or polypeptide. Homologous peptides are 
defined above. Exemplary derived peptides are peptide rill (SEQ 
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ID N0:4> and peptide rVI (SEQ ID NO:7), which are derived from 
the third and seventh WD-40 repeats of RACK1 (SEQ ID NO:27) , 
respectively. 

The term "expression vector" refers to vectors that 
have the ability to incorporate and express heterologous DNA 
fragments in a foreign cell. Many prokaryotic and eukaryotic 
expression vectors are commercially available. Selection of 
appropriate expression vectors is within the knowledge of those 

having skill in the art. 

The term "PKC" refers to protein kinase C, or C- 

The term " RACK" refers to receptor for activated C- 



kinase 
kinase 



The term "PS" refers to phosphat idyl serine . 
The term "DG" refers to diacylglycerol . 
The term "PL" refers to phospholipids. Phospholipids 
include both phosphatidylserine and diacylglycerol . 

The term " GVBD " refers to germinal vesicle breakdown, 
a measure of insulin- induced maturation in Xenopus oocytes. 

The term "PCR" refers to polymerase chain reaction. 
The term "NMR" refers to nuclear magnetic resonance. 
The term " /3ARK" refers to 0 -adrenergic receptor 

kinase . 

II . np.neral Overvie w of Invention. 

The invention relates to interacting proteins, at 
least one of which contains an amino acid sequence with one or 
more of the characteristic repeats termed WD-40 (Fong, et al.). 

According to one aspect of the invention, the function 
of a first protein of a pair of interacting proteins may be 
modulated, altered or disrupted by the addition, to a solution 
or medium containing the protein, of a peptide having a sequence 
that is identical or homologous to a part of the sequence of a 
WD-40 motif-containing repeat present in a second protein of the 
pair of interacting proteins. 

The modulation or disruption of function of the first 
protein is due to the binding or association of the WD-40 - 
derived peptide, termed "binding peptide", with the first 
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protein. The consequences of the binding or association of the 

T;:mT de with the first protein d — - "~ <* 

5 inhibit th! i I i ^ Uy ' Pr£SenCe ° £ bindin9 »"1 

This h , 3 Pr ° tein t0 the "«nd P-tein 

assay, whereby the degree of binding of one protein to another 

To e^ d aSSeSSed ' SeVSral * d * Ptati °- <* -erlay assays applied 
to embodiments of the present invention are described herein 

affects * eSardleSS ° f " hether °* «* the WD-40-derived peptide 
proteL tn aSS ° Ci r i0n °< the «*ot.in with the second 

the first T P 6 ^ al " r ° r m ° dUlate defined -"vities of 
the first prote ln . These activities may be assayed by a variety 

S IT f ViTO and/ ° r ln ^ ThS -ployed 
S depend on the protein whose activity is being measure! 

An exemplary first protein of a pair of interactina 
protons is protein kinase C <PKC, . Upon activation pkc 9 
interacts with receptors for activated C kinase 
least one of which (RACKl, contains WD-40 repeats. Several 

in T r determlnin9 th£ of PKC in the presence and 

» the absence of peptides derived fro. the WD-40 region of 
RACKl are detailed herein. 

or .ore o/theTh " 1 " :,r * etia » Pr ° tei - infract only after one 

more of them has been stimulated by an exogenous or 
endogenous factors,. For instance, PKC, as shown herein does 
not bind to rack proteins until it has been activated by for 

aTl : P H h ° SPh ^ di1 ^- ^glycerol (DG)^ and 

calcium. However, peptides derived from WD-40 repeats of a 

— the peptides useful in a numbeTof -^SoT £ 
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. direct use in therapeutic applications or as lead 
small organic molecules. 

_ ^vnphires and biochemical 
+->iai- share common struccureb <*i^ 
1S ozymes that share demonstrate d that several xsozymes 

characterxstxcs. It has b ^ assumed 

are present within a sxngle cell type an ce llular 
that individual PKC isozymes are xnvolved xn dxfferent 
that xnaxvx available activators and 

functions. However, so far, tne a ic 

Therefore, it is current y K ,..„_ funct ions as well as 

individual PKC isozymes in normal cellular functions 

in disease. =r-vlalvcerol and 

PKC activation by, for example, diacylglyce 

calcium induces the translocation of PKC from a soluble 

! ; i=, to a cell particulate (membrane-associated) 
(cytosolic, to « ^ eriments herein (Example 8) . Activated 
fraction, « *» » * partl culate fraction by binding to 
ZZZSZZtS*-. Receptors for activated C-Kinase. 

" RACKS> ' m experiments done in support of the present 
• t ion and described herein, a clone (pRACKl, encoding a RACK 

family of proteins that are homologous to the ,-su.unit 

t ransducin and * ^ .. ° nds- purified « 

demonstrated that peptid SEO ID ^ ^ ^ 

(see Example « «- (see Elcample 4 and Fig. 3), 

Sl^^i^ several i„ vivo and in vitro assays 

(see «^'-- gi ^-r»i. -ologous to a seance 

■^v, wn-40 repeats of RACK! (see Fxg. 1C) . a 
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corresponding regions in repeats I-v and VII (peptides rl-rV 
mi, SEQ ID NO:2-6, 8; underlined regions in corresponding ' 
repeats, Fig. lc , . Some of the peptides ^ ^ ^ 

inhibit the binding of PKC to RACK1 (see Example 4 and Fig. 3 ) 

in addition, some of the peptides were found to bind to purified 

PKC (see Example «. Fig. 4,. partially activate PKC in the 

absence of other activators (peptide rVI; see Examples 7, 10 n 
and Flgs . 5 , 8 and 9)> Md potentiate effects ^ r 

activators on the enzyme (see Examples 7-9 and Figs. 5-7). 

In Xenopus oocyte maturation studies (see for 

ZT c i'j x rv K peptide rvi <seq id No:7 ' ^ « °* 

PKC it enh^ ^ P ° Cent ' 13 * 1S ° ™ of 

500; M -sulin-induced oocyte maturation at 50 and 

" , , In cardiac "Vocytes, norepinephrine (he, 2„m) causes 
translocation of a and £ PKC isozymes from the cytosoli 
particulate fraction. Introduction into cardiac myocytes of 
peptide «H, and to a lesser extent peptide r VI , cauLd an 

20 172 tranSl ° Cati - °* • «- -KC isozymes in the absence of 

followed by degradation of a and .PKC isozymes. Moreover, 

^T^ Slm " f — ~ - fining 

25 not « C ° ntrast - introduction of peptide I to these cells does 
25 not affect PKC distribution in the absence of hormone 

stimulation, nor does it induce PKC degradation. Furthermore 
NE-induced translocation is inhibited by peptide I. simlTL 

W^TT* 3 nUmb6r ° f C ° ntr01 PeP « d - not a ect 

PKC distribution or degradation in control or ^-treated cells. 

In studies on rat cardiac myocytes, peptide nil 
induced aPKC and £ PKC activation that was followed by 
degradation of these activated isozymes. 

Peptide rVI also augments hormone -induced 

5 llTlrT ^ iS ° ZymeS <See ' ™- Example e and 

Fig. 6) . In contrast/ peptide z (SEQ M noi) 

hormone- induced translocation of PKC isozymes (Example 8. Fig s) 
and did not cause degradation. 9 
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The data summarized above demonstrate that peptides 

* oirvi ran serve as PKC agonists 

WD-40 regions of RACK1 oontain at least part of the protein 
5 protein interface between PKC and RACK1. 

Furthermore, the results suggest that WD 
repeats present in other proteins, such as 00 subunit, .ay also 
be located at or near a surface involved in protein-protein 
fnt III one, Ui> peptides derived fro. these repeats .ay be 
l0 fflctive in disrupting the interactions of the protons „ 

^ na rtners (e Q • 0-adrenergic receptor kinase (pARK) , liiu 
he 1 ep - L .LuLte or alter the activity of the proteins 
lh Mich the WD-40 repeat-containing proteins interact and 
,iv) the peptides may therefore have specify biological effects 
15 when administered in vivo. 

IV . Tlr.ti— ^ ^ '-' f Tnrnr.rHnr r Proteins. 
A ni^homic pl PiTTTnaches. 

Novel interacting proteins may be identified and 
isolated by a number of methods known to those skilled in the 
2 0 art For example, monoclonal antibodies raised to a mixture of 
antigens, such as a particular tissue homogenate may be 
characterized and used to im.unoprecipitate a single class of 
antigen molecules present in that tissue. The precip tated 
proteins may then be characterized further, and used to co- 
2 5 precipitate other proteins with which they normally interact 
(uari et al., Escobedo, et al . ) . 

An alternate method to identify unknown polypeptides 
that interact with a known, isolated protein is by the use of 
cnat , ,M. 1f =1 Mochly-Rosen, et 

for example, an overlay assay (Wolf, et al., moc y 

30 al 1991) . A mixture (such as a fraction of a tissue 

nominate, for example, a Triton- insoluble protein fraction 
potentially containing proteins that bind to a Known, isolated 
orotein can be resolved using PAGE, blotted onto a 
^cellulose or nylon me^rane, and contacted with . solution 
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containing the known protein and any necessary «"*«*^ 
small molecules. After washing, the membrane can be contacted 
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with a probe for the known protein, for example an antibody or a 
mixture of antibodies, and the signal visualized. 

B - Molecul ar App rnarhpc 

Putative binding proteins of a known protein may be 
5 isolated from tissue homogenates, as described above 

Alternatively, DNA clones encoding putative binding proteins may 
be identified by screening, for example, an appropriate cDNA 
expression library. Expression libraries made from a wide 
variety of tissues are commercially available (for example, from 
) Clonetech, Palo Alto, CA) . Expression libraries may also be 
made de novo from organisms and tissues of choice by 
practitioners skilled in the art. 

The screening of expression libraries for clones 
expressing a protein or protein fragment of interest may be 
readily accomplished using techniques known in the art, for 
example, an overlay assay. 

An overlay- assay screening method may be used to 
identify clones expressing a (known or unknown) protein or 
protein fragment that binds to a probe in hand. The probe may 
be a protein postulated to be involved in protein-protein 
interactions with a protein expected to be present in a cDNA 
library selected for screening (as was the case for the cloning 
of RACK1, detailed in Example 1) . 

Actual screening of a selected cDNA library may be 
accomplished by inducing plated clones to express cloned 
exogenous sequences, transferring replicas of the induced 
Plaques or colonies to filter membranes, and screening the 
membranes with an appropriate probe. According to this method, 
lifts of filters (for example, nylon or nitrocellulose) from an 
appropriately- induced cDNA library plates (induced by for 
example, iptg) are washed, blocked, and incubated with a 
selected probe for a period of time sufficient to allow the 
selected probe (s) to bind specifically to polypeptide fragments 
present on the filters. The filters may then be washed and 
reacted with a reagent (for example, antibodies such as alkaline 
Phosphatase-conjugated goat anti-rabbit or anti-mouse 
antibodies, available from Boehringer Mannheim Biochemicals 
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Indianapolis, IN) . Additional reactions may be carried out as 
reouired to detect the presence of bound probe . 

One such overlay assay, described in Example 1, was 
used to screen a rat brain cDNA expression library for proteins 
that bind purified PKC in the presence of PKC activators 
(phosohatydilserine, diacylglycerol and calcium) . The liters 
were screened with a mixture of rat brain PKC isozymes (.. S, y. 
a . and f) . Following a series of washes, bound PKC isozymes 
wire detected with a mixture of anti-a. ff. 7 PKC mouse 
monoclonal antibodies, and anti-6, . and f PKC rabbit polyclonal 
antibodies. Bound antibodies were detected using 
phosphatase-conjugated goat anti-rabbit or anti-mouse anybodies 
and s-bromo-4-chloro-3-indoyl phosphate p-toluidine salt as 
substrate. 

Once a clone is identified in a screen such as the one 
described above, it can be isolated or plague purified and 
sequenced. The insert may then be used in other cloning 
reactions, for example, cloning into an expression vector that 
enables efficient production of recombinant fusion protein. 
20 Examples of appropriate expression vectors are pGEX (Smith, et 
al 1988) and P MAL-c2 (New England BioLabs, Beverly, MA) • An 
expression vector containing an insert of interest may be used 
to transform appropriate host cells, such as E. coli, and the 
transformed host cells can be used to produce the recombinant 

25 protein in large amounts. 

Typically, a recombinant protein is expressed in 
tandem with a bacterial or viral gene product (endogenous 
polypeptide) as part of a fusion protein. The junction between 
the endogenous polypeptide and the recombinant protein typically 
30 includes a recognition site for a rare-cutting protease. The 
endogenous peptide may be designed to incorporate a unique 
affinity tag (a short peptide sequence) to facilitate the 
purification of the fusion protein with an affinity reagent, 
such an antibody directed against the affinity tag The 
35 recombinant protein may then be purified from the fusion protein 
using the appropriate protease. 

Purified recombinant protein may be used m a number 
of ways, including in an overlay binding assay to screen for 
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peptides or substances that inhibit binding between the 
remnant protein and an interacting protein 

• p— i S it™ e i: f E :;:r 2 ° f : 

S described above and in example i, J^L'CS 
expr on vector (pmL ^ ^ o a 

capable of expressing a cloned insert in - ,, eve rly, MA) 

binding protein (MBP, tv, Sm With "> alt ose- 

i " r ° celn I™?) ■ The vector containing the parvi ■ 
was used to transform TBI E ccli *,„< „ lnSe " 
10 IPTG. The cells produced a ' 78 ^a' f erethenindUCedwiCh 
RACK1 fused to th T MBP The C °^ised of 

Purified on an a^loTaf fLitTT^^ ^ ™ 
manufacture. proLcol ^ Z^ZJ^T T ^ 
incubated with protease Xa to separate t h 
15 the MBP. Followina th. ■ k ParaCS the pressed insert from 
obtained. 9 " CUbaC -"- - 36 KDa racki protein was 

V ' Identifiration r.f m .„ B .n..>. 

According to a method of the d»»» • 

of an interacting protein can be alt^H • 
least one of the inter^H altered, given at 

:rr . „i th . p ^^z:t^z or 

of the proteins. repeat (s) of one 

« Proteins hatng .T^" 1 "^* 111 ' ^ ^ 3 * 

of transducin ». He' t h ° m ° l0Sy "» * S ^ 

-is family can be InUft ~p^LT 1 * ,e - ~ « 
analysis on a selected orot.i Performing a self -homology 

(Performed by, 1' T\\ USlnS " h ° m ° l09y 

» avaii^e J::™! t~ z g rr strider 

Genetique Moleculaire n™, . Se ^ice de Bxochemie et de 

"oleculaire, T^^TT « 

«B) aligning sequences compris ^ h e r ^In, 7 ' ^ ' 
revealed by the homology matrix L,v laments 

3B conserved amino acid reliLes LTt ,^ "^"^"9 

WD-40 repeat. The stenTa V «W"»"y serve to define a 
The steps are drscussed individually, below 
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A . m^l^J^f^f^ anino acid sequence 

DeCerm ining w ^ fay , number o£ 

contains repeated motifs may be a ^J?^ ^ ^ £rom a 
m ethods known to those skil e ^ ^ o£ oomputer 

S simple visual inspection of the * ^ 

programs which can identify »P e . s ^ generate a self- 

implemented =*»»^ compute s the homology 

homology matrix. A self h0m0l0g * sequence with every 

of each amino ^ - itlog/scores are stored 

10 other residue m that sequ 

in a 2-dimensional matrix. criterion level are 

values higher than a . The x . 

ragged and displayed as poin . - n y^ ^ ^ ^ 

and y-axes correspond to consecuci 
15 sequence. se lf -homology matrix analysis is shown 

- — = " H ~ = ~ 

program ^ Depar tment de Biologie Cellulaire 

et d e Oenetique , J^.. de la Vie - CEA - FRANCE) 
„ et Moleculaire, D " ect " ^ (SEQ ID NO: 27) with a 

wit h the ammo acid of 6 . Some typical 

25 origin with a slope sequence contains 

sequence is there will be other, shorter 

repeating elements, as MM l. ^ 
sets of -t^ous£ * primary diagonal and offset from 
substantially or y _ direcc ions . These shorter 

30 the primary diagonal in x J ele ments with the 

lines identify the locations of in cwo sets of 

sequence. Each ^-^^^^^ — 
displayed points, symmetrically a 

diagonal. ,< aola ved in a homology matrix analysis can 

35 The data displayed in neeB of repeating 

be used to locate and roughly align the ^ faand 

elements for a more detailed -alysis^ The ^ 
delineating the region between -100 and -130 
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Fig. IB highlights the fact that portions of that region of 
RACK1, that is, the amino acids between about amino acid 100 and 
am.no acid 130, are repeated a total of seven times in the 

s LT ence V RACK1 " 

5 ; atriX - F ° r pUrpOSSS of ™*h alignment, the short diagonal 
lines pointed out by the arrows can be extended to the 
horizontal line at amino acid -100 on the y-axis, and the x-axis 
location corresponding to the intersection be noted For 
example, the intersection corresponding to the second repeat 
10 (second arrow from the left) is at x=~50) . 

Values determined in this manner may then be used to 
align the amino acid sequence of the repeats with each 
consecutive repeat beneath the preceding one, the start of each 
repeat corresponding approximately to the amino acid position 
det ™ d *Y the analysis in the preceding paragraph The 
--oxacid sequence of RACK1 , aligned in this manner, is shown 

Most commercially-available DNA and protein sequence 

Ltri;^ a T gramS ^ CaPab±lity ^ Perf °™ * -If-nomology 

matnx analyse. One example is the program DNA Strider 1 2 

(Chrxstxen Marck, Service de Biochemie et de Genetique ' 
Moleculaire, Department de Biologie Cellulaire et Moleculaire 
Direction des Sciences de la Vie - CEA - FRANCE) l£CUlaire ' 

0nCS thS re P eat i-9 elements are identified and the 
sequences corresponding to repeating elements are roughly 
aligned one may proceed to define the degree of homology among 

rZeT rSPeatS at SPSCifiC POSiti °- Within the 

repeats, as is described below. 

B ' Aligning auiim a clri g>T ,»^ 7 „ r 

If a self -homology matrix was used to obtain a crude 
alignment, the sequences may aligned by eye on a personal 
computer or the like using, for example, . text editor a 
dra„ ln g program or a sequence-analysis program. Examples of 

p"a;"T ive to accompiish an aii ~ 

col I T ""^ CA ' and " W0RD " Microsoft 

Corp., Redmond, WA) , both of which are available for "MACINTOSH" 
ser^s computers (Apple Computer Corporation. Cupertino, clTas 
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well as IBM-compatible coders running "WINDOWS " (Microsoft 

COrPJ • Mine acid seances corresponding to Vernal repeats 

T SO be aligned automatically using a protean sequence 
can also be ^ned , MkCVECI0R - (Eastman Kodak Co., New 

5 analysis program, such as r^-v 

Haven, CT) . invention, aligned 

According to a method ot cue 

■ ^ further to determine if they fulfil 
sequences are examined further to criteria are 

criteria to be defined as WD-40 repeats. These 
10 detailed in part C, below. 

C. Amln^d^idu^^ 

^^^^r^^Toutlined in parts A and 

above that is, determining whether a particular protein 
above, tnat i , f aligning those repeats, it 

contains internal repeats, and if so 9 
15 is necessary to determine whether the aligned repe 

WD - 4 ° re9i ° A n w.- 4 0 motif is roughly defined as a contiguous 

of about 25 to 50 amino acids with relatively-well 
sequence of about 25 to _ ^ carboxyl 

conserved sets of amino acids at the two 

20 terminal) of the sequence. Conserved sets of at least 

40 repeat of a ~« ^^^^ 

set, comprisea carb oxyl- terminal set, comprised of 

Gly followed by a His . Theca ^ * typically contains an Asp 
25 six to eight contiguous ammo acids, typically 

2b * . . , T followed by an Asp at its last 

at its first position, and a Trp toiio 

"° P ° Siti rLe accurate definition of a W.-40 motif 
in corporates the observation that while specific residue^ such 
30 as JL. identified above, are not always conserved within a WD 
* n m otif conserved positions within the motif are typically 
1:%' bHesidues'selected fro. a restricted class of ammo 

aCldS ' in order to better define the class of conserved 
35 residues at selected positions, it is necessary ™ *%Z££ 
acid s on the basis of 

way to define common properties between inaivia 
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i. to analyze the normalized frequencies of amino acid changes 

ac :;:™ esp r in9 proteins ° f h °»°^°™ ™- 

According to such analyses, groups of amino acids may be defined 
■ where aml no acids within a group exchange preferentially ^th 

5 each other, and therefore resemble each other most in the" 
impact on the overall protein structure (Schulz) p T 
amino acid groups defined in this manner^of K c 7 £ 
in the defrmtron of a WD-40 motif herein, include- 

aid L Char9Sd 9r ° UP ' COnSiSCinS ° £ ° 1U «" ^ *S 
^n*,^™ 1 ^ 9 '* 9r ° UP ' — i-in S of L ys, ^ 
Uii) a negatively-charged group, consisting of «„ and 

<iv) an aromatic group, consisting of Phe, Tyr and Trp 
v a nrt rogen ring group, consisting of His and Trp, 

Lei and \\T PhatlC n ° nPOlar — <*~^** °< Val, 

(vrU, a a Sli T y " POlar 9r ° UP ' —-"^ of Met and Cys, 
V 11 3 Small - res i^ 3roup, consisting of Ser Thr A SO 
Asn, Gly, Ala, Glu, Gin and Pro P ' 

an:'c;:,i: phatic group consistin9 ° j *«• — 

a in m a a dd-t hydr ° Xyl 9r ° UP COnsistin 9 of Ser and Thr. 

aoid residue may fo™ ll ^ ^ ^ 

ox^ue may torm its own aroun =,nH 

individual amino acid may be referred To si TT ™* * " 

:rin c r a :r c - - - — 

30 of amino ~ ' - 

r^in^— as -^s^-r- 

The amino- terminal set ronton. 4- 
3* -ids. The residue at the first pelt 

«™ ^oups ii, vi cr viii , ^L Z Z^TT^ 

and second positions win often consist of Gly and lis 
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tv, nv and His residues are typically present in 

eight residues, but „y contain as ^ ^ 

mo st weU-conserved res, du in « ^ o£ ^ 

iii or Gly. carboxvl- terminal 

The last two amino acids m the carboxy 

TlLt one of the WD-40 repeats of any given protein. The 

) i^oo well -conserved than tne 

oarboxyl-terminal conserved set are less well 

= r,ri i-heir total number may ditrer oy u F 
terminal residues, and their to position in 

two residues in different WD-40 repeats. The third P 
two resia ^ mina i end of the carboxyl- terminal 

fr om ; elected from groups viii or ix. -re 

S conserved set is typical y ^ ^ ^ carboxyl . terminal 

r :rr ™i-termiLi ~ 

between about 25 and abou ot arises primarily 

about 29 and 34 residues. residues pres ent between the 

from differences in the number of residues p 

• i ^ carboxvl -terminal conserved sets. 

amino- terminal and carDoxyi nar H C ular protein 

35 The number of WD-40 repeats in a particular pro 

35 J - 1 A . - The average number is 

can range from two to more than eight. The ave g 
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A determination of whether or not a set of 
internal repeats are WD-40 repeats can J, -i * 
examination of all of the reZTs t facil ^ated by an 

01 cne repeats as a whole, rather- t-u^„ 
examination of each r-*™**- ■ rather than an 

Ch repeat ln divxdually. This is in part 
5 because not all of th<= a n ma j p 

For example, Pig. 1C shows the 

contains an »LD« as opposed to th. ^stance, 

upposea to the more usual "nw +-u 

carboxyl-terminal conserved set contains a « it t 
15 position, as opposed to f ho v, • lts firs t 

, opposed to the highly- conserved »D» . similar! v 
the carboxyl- conserved q P h n f * Similarly, 

ervea set of, for example ren^t- t _ ■ 

"WK» at the last 1-^ • - • repeat I, contains a 

^ last to positions, as opposed to the more usual 

20 of residues'wui 11 ^ T""^ ^ - «ts 

iciues will be well -conserved in the WD-40 repeats ^ 
selected protein, even though they mav not H 9 
-peats in general. Such residue! oTset Tt * ^ 

useful in several ways. For example, t £ ^ ^ ^ 

performing an alignment of internal repeats in / T 
25 protein, as described in part B abo selected 
* useful for ic^^^t^ J^^^ 
Ending peptides may be designed (see sectj ^ ^ 

D ' ^"tifirafinn of WD-40 rep eats in p^ gJ _ 

»0 invention 'a' "T^T ^ ° f th * Present 

sealed ( ee' KCe " aCtiVatSd ^ ~ — and 
a^ino acid se^ne ' v led ° f ^ 

aligned and are shown Z ^ * ^ 

5 * app, ^^^r^^ 

above. For examn^ «-v, parts A, B and C 

or exam Ple, the conserved amino- t-rmi na i „ ■ 
I. II/ HI and v consists of th* t- terminal «et m repeats 

consists of the typical «GH» , whereas in 
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* vtt the set consists of other residues. 
reP eats IV, VI and VH,^ ^ at leMt one of 

These other rescues, as conserved at the 

the amino acid .roups .dent , ied set 

appropriate position. The co position in all 

5 contains the highly- conserved -D at: f P 

aa1 . VT The second- to- last: pos^^ A 

repeats except repeat vx. nonserved n W « in each repeat, 

. -r^iativelv-well conserved 

v an d VX, ana other residues - ^ - -;-: hat the .peat, 

contained xn RACK1 are eletnents typical of a 

tha t not all repeats con a. n.!!*^ _ ^ ^ ^ 

^LT- . ^T. — — is in a11 repeats - 

15 E ^ttftttel^^ 

to illustrate how ^J^X*^"^ 

identified, and to illustrate repeats by 

20 nereln ^ -hods -t were used to identify WB-40-containing 

n , n upre exaitilJ 
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Tn the first metuuu, t"--' . 

*~ ft f-ransducin were examined 

these proteins, with the WD 9 ^ ^ ^ <2 _ 

ar e shown m Fig- ^ 2 sequence Listing as 

50. The sequences are repres ^ ^ 

seq id -r* ii;::; ^ — ~~ - 
ho.oio.us to ; — s rr — el - —ar/i^r 

identified and J re identi fied with this 

proteins containing WO 40 repe Drote ins, with the 

strategy. The amino acid sequences of those protein 
strategy- j.n,„ted are shown m Figs. 11, 
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the Sequence Listing as SEQ ID NO:28, 36, 45, 48-50, 53, 56, 58 
and 68. 

Other types of searches may be equally effective at 
identifying proteins which may contain WD-4 0 repeats. For 
5 example, on-line databases such as GenBank or SwissProt can be 
searched, either with an entire sequence of a WD-4 0 -containing 
protein, or with a consensus WD-40 repeat sequence. Various 
search algorithms and/or programs may be used, including FASTA, 
BLAST or ENTREZ . FASTA and BLAST are available as a part of the 
10 GCG sequence analysis package (University of Wisconsin, Madison, 
Wisconsin) . ENTREZ is available through the National Center for 
Biotechnology Information, National Library of Medicine, 
National Institutes of Health, Bethesda, MD. 

Sequences identified with a protein homology search 
15 are then analyzed as described in parts A, B and C, above, to 
identify potential WD-40 motifs. Once located, the motifs can 
be aligned, and effective binding peptides may be designed. 

F - Identification of WD-40 reainn g j n nnv^l DO ]vn m fiH a o 
WD-40 repeats may be identified in a novel polypeptide 
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by, for example, the methods described in parts A-D above. It 
will be appreciated, however, that step A above (homology 
matrix) is not required in the identification of WD-40 repeats. 
Following the guidance of the present invention, one skilled in 
the art may, for instance, identify a WD-40 motif while scanning 
25 the sequence of some, perhaps novel, polypeptide merely through 
a recognition of one or more of the features characteristic of 
WD-40 repeats. 

The precise methods by which one skilled in the art 
arrives at the conclusion that a particular motif is a WD-40 
repeat is less relevant to the present invention than is the use 
of sequences derived from WD-40 motifs, regardless of how they 
are identified, to design peptides effective to alter or 
modulate the activity of one member of a pair of interacting 
proteins and/or to disrupt protein-protein interactions. 
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VI - Identification of Activity-A ltering Peptide. 
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upon the alignment and recognition o£ WD-40 repeats in 
a particular protein, one .ay proceed to design a peptide = or a 
,.t of peptides that may be effective to associate with or bind 
to the protein with which the WD-40-containing protean normally 
alociates. Such a binding or association .ay be expecte o 
alter or adulate the activity o£ the protein and/or disrupt the 
association of the pair of interacting proteins. 

The sequence of such a peptide will typically be 
homologous, if not identical to, a contiguous amino acid 
nomoiogo least one of the WD-40 repeats, 

sequence contained within at least one o ff . M . iv . to 

Examples of the selection of WD-40-derived peptides effective to 
Srtt protein-protein interactions are detailed in parts C and 
D below, for RACK-PKC and ot/y-W* interactions, respectively. 

A «■ -n .nnr cnrl,^ 1~ T1 within , WI>-40 repeat. . 

Putative binding peptides may be selected from any 
portion of a WD-40 repeat. If it is desired to obtain a degree 
^discrimination between the various WD-40-containing proteins, 
peptides should be chosen from the region between, and not 
Including, the amino-terminal and carboxyl-terminal conserved 
sets This "central region" typically shows greater sequence 
diversity between different WD-40-containing proteins than the 
terminal regions, and is roughly outlined by boxes in Figures 
U-51. which show the amino acid sequences and aligned WD-40 
repeals of various WD-40 repeat -containing proteins. ™h«tb. 
central region, peptides should be selected from sequences that 
have little or no homology to any other known sequences, save 
the sequence (s) of the protein(s) targeted for disruption. 

For example, peptides rill (SEQ ID N0.4, seven amino 
acids) and rVI (SEQ ID N0:7, eight amino acids,, are identical 
to segments of RACK1 WD-40 repeats (III and VI, respective^ 
beginning five amino acids in from the amino termini of the WD- 
To repeal from which they are derived (see Fig 1C. underlined 
segments) . The WD-40 repeat segments corresponding to the 
billing peptides comprise the left portion of the central region 
S of the respective WD-40 repeats, and are not well-conserved m 

RACK1. 
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Protein family, . seguences ^ I ^ 

significant number of residues hh=,- u nciudes a 

least about six residues, and iess than lb" * len?th ° f " 

length win be determined ^ 20 The 

homology to other WD-40 repeats as d k^" °* 
and by the level o, ,, ■ described in part A above 

' retired d ™*nation between proteins that is 

fences "^n^^KV^ J^""" 1 — ^ ^ 
amino acids in length The »«. seven and eight 

specifically to the taraet d ^ tC 

cross-react^ith oth IrZTo IZZZ' ^ ^ ^ >° ™ 
Properties enabie the peptides'o Lv try 9 T ^ 
s—fic ejects, as is shown below in ZZpHs l-lT. 

C - Design of p^CKi wn_„n i , r -. , ^ 
EACK1-PKP ^.tsrarh^ 

< SE0 » r :i: s a E c Q ^:::; :r r no acids) - ~ 

the guidance presented in parts /lid H " f ° ll0 " in9 

«-»ti«l to segments of ZZTZTllT^ ^ 
five amino acids in from th„ P sequences beginning 

^om which they are L v d ^™ ^ ""^ 
^responding to the bi„H,- PSat se 9"««« 

B the biadxng peptides comprise the left portion 
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The neptides were 
■ ^ t-he WD-40 repeats. me pepu 
of the antral region of the W n . procein interactions 

cest ea for their ab.lrty ' * ^ 3ectlon VII and Ex a» P les 
in vitro and in vivo, as descn 
6-11 below. 

rm An i mrnt-- ^ f " 1iman G-Beta 

Methods described - =i I- n Human — «« 

identify WD-40 repeats (SEQ ID ^ ^ 

ID N 0:41) ■ ~V £ ~^"bi^U »tid.. (SEQ ID 
selected for the design of G-beta b 9 criter ia 
NO-.13-18) . The segments were selected based 

detailed in parts A and B, above ; tQ disrupt the 

The G-beta binding peptides are usea 
• of G-beta subunits with (3ARK . The disruption is 
interactions of the overlay asS ay described xn 

assayed using a modification o 



Example 4 
VII . 
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TcrtiTV ^ ? * Pnf. a tive_B i nH ir n Prides , . , 

efficacy of WD-40-derived peptides •^^;^ teriafl 

pro tein - - 

or modulating the activity 

aeter.ined^ ^ ^ „ assess^ binaing 

v, «i-vi*»r are overlay assays. Overlay 
of »P-- ---;;; o most prote ins. They can be 
assays are generally app ^ MD . 40 . derived 

nsed to. for example. sess ^ s ^ 

peptiae, to thexr _ also be use a to assess the 

in part B below. Overlay i lnhib it the binaing of two 

and part C below) . effects of TO . 40 - 

Other assays may be usea u T v,-se 
! .ha activity of the target protein. These 

derived peptides on the activity combination 
5 assays may be in vivo assays m vitr ^ -say ^ 
of in vivo and in vitro assays. The assay u 
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the proteins involved and on the system (s) and/or 

geted. For instance, the assays described in parts D T 

^ c^;:^ \ he assays bei °- ™*™^y «~fui 

naidLcerizing the activitv of pttp i 
S eneral fr „ k of exp e rime Js by Li:! 

peptides on other proteins^ <* 

b inding ppptjdes rtl . r i , r ,„ f rQ[|| ^ 

15 example, Mochly-Rosen, etal., i 991) . <SSe ' f ° r 

Applications of over! av a 

binding peptides for PKC/rIcki ^ £ValU " e PUtatiVe 

Examples 4 and 5 h Z e 2 ™ -factions are presented in 

as foUo„. ^ aSSayS " n be Orally described 

20 ("^oMii'dVptreLr 3 " proteins 

rotted onto JZZ£ IZZr^ZZ""' "* 

- r :;t ell tr b L r ts nylOT) h by meth ° ds — ™ — - 
» -ainin/tt^L:::: r^rLV — 

("overlay- protein) in rh= interacting proteins 

PutativeMndi * p p L? P ~^" "* in «» of 

r d OV e rlay proLL j-*.^ steps - 
« rr^sr such as an - tu -* — - the 

minimize /p^TLT ^ ^ ~ y P ~ f °™* *» 

and antibodfT ,7^'"" ~ 

Protein. The -odif ic,^^^?*^ ^ 

35 SDS/PAGE -l^r- u • consists of performing another 

over!" P :o ; : op it::: b : cween the steps ° f bindi ^ «» 

or ether probe It is a f ' ""^ Pr ° t « i » Mith -°**°*Y 

probe, it „ accompUshed by cutting the blot into 
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■„d to just encompass the area occupied by the blotted 
pieces sized to just en P ^ ^ ^ 

wells of a second SDS polyacrylamide gel and subjected 

electrophoresis. blotted as 

Following electrophoresxs , the gel is * lo "* d 

^ -,-v, a nrobe for example antibodxes, to 
above, and contacted with a probe, 

detect bound overlay protein. 

B . P-ir^na Of ftPKC to 

The binding of /3PKC to peptide I (SEQ ID NO:!). 
. , rV ^sEQ IP NO-7, and control peptide (SEQ ID N0:9. was 
peptide rVI (SEQ ID ove rlay assay similar to that 

assessed in Example S using a PK overlay y ^ ^ 

described in Example 3. Increasing 
PS , DG, and calcium. 

. „ P : mir p 4 and show that 
The data are shown m Figure 4, 

Unactivated PKC did not bind to peptide I, 
nentide rVI at similar concentrations. 
■ " The results indicate that while the peptxdes were 

^v^v and were capable of binding to the 
homologous to one another and were c p 

_ pin thev behaved differently. Peptxde rVI (SEQ iu 
same protein they beh activate d as well as 

N0:7; 8 residues) was able to Din 

activated forms of PKC, whereas pep-de I (SEQ id ». 
0 residues) could bind only to activated PKC. The ait 
een the binding properties may be due, 
charge differences and/or length differences between the 

peptides. 
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C - Effects of peptidP.g homologous ^ ^ -40 ^ 
RACK1 on PTf C binding to RArn 

Two peptides (peptide rill; SEQ ID NO: 4 and peptide 
rVI; SEQ ID NO: 7) identical to regions of RACK1 WD-40 repeats 
5 Alined, figure 1C) were tested for their ability to inhibit 
PKC binding to recombinant RACK1 using a modification of the 
overlay procedure referred to above. The experiment is detailed 
m Example 4 and the results are shown in Figure 3. 

P6ptide 1 caus ^ ^ 81 ±6 % inhibition of PKC binding to 
10 recombinant RACK1 as compared with binding in the absence of 

added peptide. Both peptides nil and rVI inhibited the binding 
of PKC to RACK!. In addition , peptideg ^ ^ ^ ^ * 

effective inhibitors of the interaction of PKC to RACK1 a 
lesser inhibitory effect was obtained with peptides riv'and rV 
15 and no inhibition was obtained with peptide rVH. 

The difference in the peptide's ability to inhibit 
binding may reflect differences in the roles played by the 
corresponding WD-40 repeats in the protein-protein interactions 
between PKC and RACK! . The peptide's ability or inability to 
xnhibit protein-protein interactions as assayed by an overlay 
assay, however, is not necessarily correlated with the effects 
those peptides may have on the activity of the targeted 
proteins as measured by both in vivo and in vitro assays and 
described in parts D-l belc 
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D - Sffact-s of r - ptide., hntnnlogo,,. rn „p _, n „, 
RACK1 on PKC-mgrH*,-^ m^ , r ^-,- r 

(SEQ ID NoT"" <SEQ ID NO:1) ' rI11 <SEQ ID N ° ;4 ' «" ™ 
(SEQ ID NO=7) were also tested for their ability to affect 

insulin-induced, PKC-mediated maturation ia Xenopus oocytes as 
detailed m Example 7 and shown in Figures 5A and 5C 

Pho K , ^ il>VOlVed in Che "-duration of Xenopus oocytes 

Phorbol esters, which activate PKC, or micromotion of a 
constitutive^ active mutant of PKC induce the first stage of 
oocyte maturation in the absence of hormones. Exposure to 
insulin causes an increase in diacylglycerol levels and 
microinjection of activated PKC enhances insulin-induced 
maturation (stith, et al.,. Microinjection of purified RACK 
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a c,ianificant decrease in the rate of oocyte 

proteins causes a The insulin . induC ed oocyte 

maturation ^ Qvides an effective in vivo assay 

juration assay tharefore^ro ^ ^ ^ 

f - "re T^Z^ was .uantified ,V Storing 
the appearance of a white spot in the animal hemisphere of the 
oocyte indicating germinal vesicle hrea.down (OVBD and . 
maturation The indicated peptides were microiirjected into 
maturation. ^ q-^D following 

Xenopus oocytes and the percent y pi 5A 

insulin exposure was plotted as a function of time Fig 



and C. 



Approximately 80-85% of sham-injected (control) 



oocytes exposed to insulin reach maturation, as compared with 
45-50% of oocytes injected with peptide I. The rate of 

L5 1 duration o t those oocytes that did mature , ,as simi 1« » ^ • 
c „o cases. In contrast the effects of pept.de I, both peptides 
rI II and rVI potentiated the effects of insula on oocyte 
maturation, both in terms of the rate of maturation, and in the 
Total fraction of oocytes that mature during the 

. f „„ tides rill or rVI increases the fraction of 

20 Inaction of peptides *™ Furt hermore, peptide rVI 

maturing oocytes to essentially 100 simulation 
induced oocyte maturation m the aesence o 

<Fi9 ' 'Together, the data above indicate that peptides 
25 homologous to the WD-40 region of RACK1 can modulate the 

function of a protein with which RACK! interacts < e^ PKC,, 
that the modulation can occur in vivo, and that it can have 
clear and profound physiological consequences. Furthermore, the 
results with peptide rVI suggest that under 
30 circumstances, the peptide alone may act to activate PKC, 
absence of other activating substances. 

r .„ r , - n p r r rvanslo -'- i"" renoPUB oocytes. 
insulin causes the redistribution of 0PKC but not 
35 other PKC isozymes, from a cytosolic form to a 

associated form, as evidenced by the relative levels of PKC in 
the soluble vs. the particulate fraction of oocyte homogenate. 




WO 95/21252 ^_ ^_ 

PCT/US95/01210 
" 35 - 

To assess the effects of RACK1 WD-40-derived peptides on 
insulin-induced PKC translocation, 50 nl of a 20 mM NaCl 
solution containing the indicated peptides were microinjected 
• «to Xenopus oocytes. The oocytes were then homogenized, and 

the relatxve amount of PKC in the soluble and particulate 

ofTL°th H "r"- Pr ° t0C01 f ° ll0Wed WaS * Edification 

of a method described by Smith, et al (i 992) . The results are 

shown in Figure 6. 

Peptide I (50 „M) did not affect 0PKC distribution in 
10 untreated oocytes, but inhibited insulin-induced 0PKC 

translocation ,Fig. 3, lanes 7,8). m contrast, peptide rVI ,50 
Educed flPKC translocation in the absence of insulin 

pe^dTl <Fi9 ' 3 ' lanSS 3 ' 4K TheSe rSSUltS S ^ "»t 
peptide I is an antagonist of hormone -induced PKC translocation 
15 whereas peptide rVI is an agonist and an activator of PKC 

Che data also suggest that the inhibition of insulin- induced 
GVBD following microinjection of peptide I was due to an 
inhibition of 0PKC translocation. 

20 F ' E jects of ryptjdes homo! naou* tn wp., n „, 

RACK1 pn sensitivity of ftPKr to „„., 
Upon activation of PKC, a pseudosubstrate 
automhibitory sequence at the N-terminus of PKC dissociates 
from the catalytic site and renders the molecule sensit v o 

Trr™ Ar9 " C <0rr ' etal - U ° f activateTAc 

sevLl slall 9 tyP1CaUy SeneraC£S * 76 "* £r ~ -d 

several small fragments. Continued exposure to Arg-C typicallv 

results in the disappearance of flPKC <0rr, et al , tVP ^ Uv 

NO-7, h ! lnC ! PePtideS rI11 (SE ° ID N0:4) and rVI (SE Q ID 
£7) exhibited PKC agonist activities in other assays (see for 
instance Examples 7 and e,, experiments were performed to 
determine whether the peptides were capable of activating P KC in 
a manner to ma*e it susceptible to endopeptidase Arg" The 

In™"" 6 de " iled " ^ 9 "* ^ « -own 
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in the presence of effective concentrations of PKC 
activators (0.8 M g/«1 DG, 50 M g/ml PS and 1 mM CaCl 2 ) , exposure 
of 0PKC to Arg-C resulted in nicking, generating the 78 kDa 
fragment (Fig. 7, lane 2). In the absence of PKC activators, 
exposure of 0PKC (80 kDa) to endopeptidase Arg-C had no effect 

on the enzyme (Fig 7, lane 1) . 

incubation of 0PKC with Arg-C at low concentrations of 
activators (2.5 wj/ml PS and 50 M M CaCl 2 ) in the absence of added 
peptide, in the presence of control peptide (SEQ ID NO: 9) and xn 
the presence of peptide I (SEQ ID N0:1) did not result xn 
appreciable nicking activity (Fig. 7, lanes 4, 8 and 9, 
respectively) . However, incubation of 0PKC with the same low 
concentration of activators in the presence of peptides rill or 
rVI resulted in the appearance of the 78 kDa nicked PKC fragment 
(effects of peptide rVI in Fig. 4, lanes 5-7). Concentrations 
as low as 10 nM of peptide rVI were sufficient to result in 
nicking activity, indicative of 0PKC activation. 

The results indicate that peptides rill and rVI, but 
not peptide I, are effective to stabilize PKC in an activated 
conformation that renders it susceptible to Arg-C under 
conditions of low PKC activators that would otherwise not render 
the enzyme susceptible to Arg-C. 

G , Bff Pnf , B of p-.nt.ides homologou s to WD-4 0 regions of 
pbpvi on flPKC autophosphorylation. 

Activated PKC is capable of autophosphorylation, which 
can be assayed by incubation with [ 7 - 32 P]ATP and visualized on an 
autoradiograph of a gel. Anti-pseudosubstrate antibodies were 
shown previously to induce autophosphorylation in the absence of 
PKC activators (Makowske, et al . ) . Since peptide rVI (SEQ ID 
NO: 7) was effective to induce PKC translocation and GVBD in the 
absence of PKC activators, experiments were performed to 
determine if the peptide was also capable of inducing PKC 
autophosphorylation. The experiments are detailed in Example 10 
and the data are shown in Figure 8. 

PKC activated with PS (50 pg/ml) , DG (0.8 ng/ml) and 
CaCl 2 (1 mM) shows normal levels of autophosphorylation (lane 1) . 
No autophosphorylation was seen in the absence of PKC activators 
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(lane 2), or in the absence of PKC activators with peptide I 
(SEQ ID NO:l; lane 5) or control peptide (SEQ ID NO:9 ; lane 6) 
In contrast, peptide rVI in the absence of PKC activators 
induced PKC autophosphorylation to over 80% of the levels 
obtained for PKC alone in the presence of optimal concentration 
of PS, DG, and calcium (compare Fig. 8 lane 1 (control) with 
lane 4 (peptide rVI) ) . 

H - - Effects of peptides homologous ^ ^-40 ^ i™. ^ 
RACK1 on hi, -3 tone phn S phory1 ^ i on by fl^vr 
Another measure of PKC activity is the ability of 
activated PKC enzyme to phosphorylate histones PKC 
Phosphorylation of histone was carried out using a modification 
of the protocol described by Mochly-Rosen, et al (1937) 
Phosphorylation was carried out in the presence or absence of 
15 PKC activators (PS, DG and calcium) and RACKl-derived peptides 
Phosphorylated histone was detected by autoradiography, 
following SDS-PAGE on a 10% gel. 

Since peptide rVI (SEQ ID NO:7) was effective to 
induce the autophosphorylation of PKC in the absence of PKC 
20 activators, and both peptides rill (SEQ ID NO.-4) and rVI 

rendered PKC susceptible to proteolysis by Arg- C , experiments 
were performed to characterize the effect of the peptides on 
histone type III phosphorylation by PKC. The experiments are 

25 ZTl 0 ed ln EXamPlS ^ ^ rSSUltS Sh ° Wn in FlgUreS 9 

The results are similar to those obtained for the 
effects of peptide rVI on autophosphorylation of PKC, that is 
peptide rVI was effective to induce PKC-mediated histone 
Phosphorylation in the absence of the PKC activators PS, DG, and 
calcxum, once again supporting that peptide rVI is an agonist of 
PKC activation. Peptide nil similarly induced histone 
phosphorylation (Fig. io) . 
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proteins - 

„D-40 derived peptides may be used, for example, to 
5 isolate clones encoding target proteins from an session 

ibrarv. Variations on the cloning methods described ^ in oan 
be usea to identify clones expressing sequences capable of 
be used to y examo le, WD-40 derived peptides may 

binding the peptides. For example, 

lo rpr the peptides - ^ «. — 

t0 fllm ' Target proteins isolated in this manner may be 
completed novel, or they may be partially charac termed Un 
15 terms of a biological activity in a homogenate, or a band on 
protein gel, for example) . 

upon isolation of a cDNA encoding a binding protein, 
the cDNA may be expressed! for example, as detaiied herein, and 
the protein may be characterized. Purified protein thus 
2 0 isolated may be used for a number of applications, including the 

production of antibodies. 

Peptides designed according a method of the present 
invention .ay also be used, for example, as probes in a Western 
blot of a tissue homogenate to identify and determine the 
25 molecular weight of known or putative target proteins. 

Screens such as those described above may be 
facilitated by the modification of peptides used for screening 
to incorporate any of a variety of reporter moieties. For 
example, the peptides can be radiolabeled with I. 
30 Alternatively, the peptides can be modified with a sequence-tag 
ot a ligand for an affinity column by methods known to those 

skilled in the art. , OT1t . 1v rr-oss- 

The peptides may also be modified to covalently cross 

link to their targets after binding, for example with any of 
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various affinity reagent for cross linking known to those 
skilled in the art. This enables the isolation of target 
proteins that bind the peptides relatively weakly. 
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Peptides substitute for d.f^ <TO «n- 4 0 eon1 . w<Tvi ^ 

proteins . ' ■ 

In cases where a WD-40 containing protein is 
implicated in a disease (see, for example Reiner, et aJ , 
5 peptides derived fro. WD-40 regions of the defective protein may 
be used as substitutes, for example, to activate a target 
enzyme. Such an approach may be more feasible than attempting 
therapy with intact proteins. The approach has an additional 
advantage in that it does not require knowledge of the 
10 chromosomal location of the affected gene. 

The peptides can be introduced into affected cells bv 
any of several methods known to those skilled in the art 
including through the use of an appropriate expression vector or 
through m vitro synthesis and administration by an effective 

Znnln? ^ .** ^ C " *° «"*«» usl £ ' 

skinning or microinjection techniques. 

C ' Peptides as D h a rm a neut i ra1 

used th WD " 4 ° dSriVed PePtidSS ° f thS PreS€nt invention may be 
desi g l h r s T Utl t Cally ' ^ d6SCribed 3bOVe - *"* «tida. may be 
auZnt lntSraCt end °^— ^rget molecules to 

augment or correct their function. Alternatively, peptides may 
be designed to specifically interact with target molecules 
unique to a pathogenic organism. oiecules 
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D ' " ""1 " V""T« Of en-^ r 9 cM,H,„ „ f , ■■...,„ 
i nvolved in nrotxn-p ^-^ lnr ^^^„ n . 

inv. , • PePtideS s ^ h "i«d according to a method of the 
invention may be effective to modulate the function o, a target 

herein, for example, peptides rVIIl and rVI can serve to 
i:ni 1 b V irPK 0 c r . enhanCe aCtiV " i0n ° £ ^ — -P"- r can 

These activities may be used in screens to identify 
other compounds which may affect the function of target 
molecules such as PKC. In particular, because 

Pep ides may interact with PKC in a manner that is more sililar 
to m vivo interactions (i.e. protein binding,, they may be 



PCTAJS95/01210 

WO 95/21252 



40 - 



use ful for identifying molecules or compounds that may interfere 
with PKC function in vivo, but might not necessarily interfere 
wit h PKC - -- mpi ^ peptide rVI can be used to stimulate PKC 

in t h e absence of traditional 

stimulated enzyme may be used xn a screen t 

enzyme i. desired, peptides may be designed with ^grated « 
denized cross-linKing moieties. ^ ^^^J"" 
linlced to their targets upon binding such that the 
molecule assumes the desired state of activity for the lifetime 

n f the tarcret molecule. 

conversely, as described herein for PKC, peptides may 
also be designed so as to accelerate the degradation of the 
target molecule. For example, peptide rill accelerated the 
degradation of PKC in cardiac myocytes. 

E . , n r - r r ^.. »° sneHfir viator, of . 

Peptides designed according to a method of the present 
invention can also be used to provide target isozyme-specif ic 

i„« For example, most cells have several PKC 
modulator molecules. For exampis, . 
isozymes, all o£ which are activated by the same cellular 
stimuli Determining the function of the individual isozymes is 

5 therSf0re ^'derived peptides that selectively stimulate or 
inhibit specific target isozymes or groups of isozymes may be 
useful, both in terms of therapeutic value, and i, . terms of 
determining the roles of different isozymes in cellular function 

n »nd disease Such information can be useful for the 

idenfification of new molecular targets for drug development, as 
is described in part F, below. 
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Compound* de^ed h,sed on f H- p ..,,..., 

binding peptide as ri, arr rmHra1 
Peptides derived from WD-40 repeats may be useful for 
.denting lead compounds for drug development. Peptides as 
5 small as 7 residues have been shown herein to possess specific 
bioactivities upon interaction with their targets in Wvo The 
structure of such smal! peptides can be readily determined by a 
number of methods, such as NMR and x-ray crystallography a' 
comparison of the structures of peptides similar ( ! 
1. -t differing in the biological LLitLTL Te c "e 
target molecules, can provide information about the s ructure- 
activity relationship (SAE , of the target enzyme. 

< SEQ » N0 :;r ~:\LTL d ^.r h aT Ki " derived m ° ^ 

- although they are homologous in seguel *"'" " 

Information gleaned from the examination of structure- 
act vity relationships can be used to design either modified 

b t e e S d 7 ° the ;. Sma11 « !ead compounds which can 

oe tested for predicted properties <* „ 

20 as related to the target en^e T he \ ' " ■ 

y ^ enzyme. The activity of the lead 

compounds can be evaluated using assays similar to rl 

3 to simixar to those uspH in 

the evaluation of peptide-binding effects. 

Information relatina tn ?> ct\ D 

obtained from .-o^.^ ST™ ^ 

« studies, a peptide with a desired activity is crystalled , 

association with a target protein, and the X-ray s ructLe Tt 

he ccmpie* is determined. Th e structure can then be oZr d 

for example, to the structure of the target protein in 1Z ' 

native state, and information from such a comparison ! 

r:: i3n c r ounds * m to — -™ used 

used in the evaluation of peptide-binding effects. 
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is li.ely to play a central «*. ^J^^, some 

genetic diseases my if a wd-40 containing 

containing P»"«»- „ disord er, it may be possible 

5 protein is implicat * in a gen ^ ^ 

to use PCR to amplify BNA rrom motifs, 
chec* if a mutation is contained ~ ^ 
« can be made ™on - t the ^ ^ ^ 

regions of each repeat or iu tb seq uencing 

l0 of tandem repeats from te fee ted ^ ^ ^ 

techniques can be used to ior chro mosome mapping 

tv^q method does not require priuj. v. 
TTe af/ec d e and can save time by obviating the need to 

ce the entire gene encoding a defective WD-40 protein, 
sequence the entire g , iaand s 

^hT^peptldTc^s^^ 

are able to bind proteins of interest, ^« ^ 

. ,. rir-,1 voeutide compositions can aiso u= 

"first protein", the polypeptide r 

D roteins of interest from samples and the 
to retrieve the £or chromaco graphic 

20 P^ ides be US f " I sa ld proteins. Standard 

procedures " ^J^"^^. Typically, the 
chromatographic e «*^*' "^J^^ ^d the sample 
polypeptide is coupled to JJ^ ^ Mntacted with the 

putatively containing the first p ^ components 

2 S polypeptide composition of the ™ - y ^ 
of the sample are removed and, if desire . 
bound to support, is eluted and recovered. 

X — ~* -ntid, t.-r. for candidal 

Various candidate compounds, not necessarily 
3 0 polypeptides, may be sho»n to bind to a first protein using 

polypeptides of the invention as to bind . 

™"tn * ^ » — - £irst r tein 
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the polypeptide in the presence of the candidate indicates that 
the candidate binds to the first protein. 

More broadly, the interaction of a protein with a 
poiypept.de subsequence contained in the second protein can be 
5 assessed by contacting the first protein with a polypeptide 

representin, the subsequence and observing any inter! t o with 
the polypeptide composition. 

IX - to^tion of t-h e Peoti^ ^ .^ T ,- rjlIJi _ Li 

The polypeptides of the invention can be prepared 
0 using standard technics for the synthesis of peptLeffro. 
-.no acids. Such technics, when conducted in Llid ^ S e 
chemistry are available commercially 

-n 9 reco^™* I- ~- a " - — - produced 
• - art.- DHA molecules 

as is understood in the an a • j pepuiaes 
availahl. • , V A w lde variety of hosts is 

available, including procaryotic and eucuryatic hosts The 

Polypeptides are conducted using standard technics 

the „ ^ f ° ll0Wing exa ">Ples illustrate, but do not limit 

the present invention. -Limit 

Material q M-fhnrj- 

s=hueii «z:::tu loss futers were ° btained f ™ — — - 

Synthetic peptides were prepared u =n™ 
available automated peptide synthesiser! ^Zl^Z"^ 
designed peptides „ay be purchased, for exalpl 7 
Bioscience (King of Prussia. PA) Peptide* I' BaChem 

reco.binantly by expressing oligonucleotide sea" ^ 
Peptides. The oiigonucleotide L^t/^V^- "! 

-ectly by standard m et„ods of oligonucleotide syn he I^ o "In 
the case of large coding sequences, synthesi.ed^y . ^ or 
cloning steps involving a tande m array of .ultiple oTi^^iL 
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, lMto the coding sequence (Crea; Yoshio, et 
fragments correspond^ ° coding sequen ces can be 

a1 "' "standard recount procedures (Maniatis, et al . ; 

expressed by stanaara 

Ausubel. =taJ.I- noni onic detergent comprising a 

■ Triton- - £ « S ; a e ;^ ace . active compounds. An 
polyoxyethylene ether and ot available from Sigma 

exemplary Triton detergent is TRITOK X 

Chemical Company, St. Lou«. ». det ergent comprising 

"Tween" refers to composition 
10 polyoxyethylenesorbitan mono ^ pri marily 
of approximately 55% laurrc acid, with ^ ba ^ Tween 

ts^'™--^- - sigma chemicai company ' st 

L ° UiS ' M0 ',. SD S- refers to sodium dodecyl sulfate. 

■ PaL refers Co poiyacrylamide ge! electrophoresis^ 
■XPTG" refers to isopropyl G-D-thiogalactopyranosrde . 

T?.vample 1 

20 A. SMfier^ Tris -HCl (PH 7.5), 0.2 M 

Overlay *' and 0 . 1% polye thylene glycol. 

Na Cl, 3% bovine serum albumxn (MM an 10 P ^ 

n , K^f-F^-r* 50 mM Tris-HCl ipn 
Overlay buffer^ 50 e glycol , 10M g per 

mM 2-mercaptoethanol, 0.1 * X * P leuoeptin. 

25 mi soybean trypsin inhibitor and io ra P« «H 

B . jsoiaiiss^^-ESS^*^^ 

f^ b rain .Sprague Oawley, 
instructed in the -da assay as 

(Stratagene, La Jolla, uai , 

£ollOWS - f nitr ocellulose filters from IPTG-induced cDNA 

Ll £ts of nltr ° CellU hours in overlay block buffer, 

library plates ^ buf f er with or without 

The filters were th « ^« pRC isozymes (a . fl . y , a, . and 

1 unit of a mixture or rau ^nhated for 20 minutes 

r , -10 nM final concentration each) and incubated 
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at room temperature with PKC activators ( S0 „g/ m l 
phosphatidylserine (PS) , 2 ra /ml diacylglycerol (DG) , l mM C a C l,) 
Following three 15 minute washes in the overlay buffer 
the filter, were incubated in the overlay block buffer in the 

7127*1 * mlXtUr£ ° £ m ° n ° Cl ° nal « » «C antibodies 

(1,1000 dilution; Seikagaku Kogyo, Tokyo, Japan) and polyclonal 
anti-S, , and f PKC antibodies (1:500 dilution; Life Technologies, 
Oaithersburg, MD) . After a 1S hr incubation at room temperature, 
the filters were washed three times, 15 minutes per wash in 
10 overlay buffer. P ' ln 

Binding of PKC was determined using alkaline phosphatase- 
ZtTn ,T anti - rabtiC " *« -"-mouse antibodies <l:2000 
^Ikalin BO h ehri h n9erMannheimBi -^cals. Indianapolis, IN,. The 
15 tJllT, Ph ° SphataSe ««ti« used 5-bromo-4-chloro-3-indoyl 
15 phosphate p-toluidine salt as a substrate, and was performed 
following the manufacturer's protocol. 

! . Llbrary SCreening o£ 2 - i * recombinant "UNI - SAP" 

i^Ttib 1 !^" yield£d ClOTe ' PRACK1 ' rea « ed 

20 ™ j^n^r" PK T c he7e eriay r rane ' but not *» *- 

encodes a PKC bindint protein. ^ ^ "»< ^ 

C ' c l°linq and sequencing rrw f m r 1 , 

was m ^ Cl ° ne PRACK1 ' idenC " ied as de «iled in part P, above 

25 z itrr and cdna inserts - ere - * 

" r ° f Cl ° ning VeCt -' according to thl 

Tt^T'^T 0001 , (stracagene ' La J ° lla < ™ ■ ™ 

Zi::::"/^™" di " deoxy 

in Figure 1A Th. J sequence of RACK1 is shown 

SO Li,,-' sequence is also contained in the Sequence 

SO Listing as SEQ ID NO:19. sequence 
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Example* o 

Session and Pm-ifWjon Pf x» nrmMnB ^ ^ ^ ^ 

coli 

of 31, * PStI/XhCl fra9mSnt - open reading frame 

pIcki , ^ PUtaCiVS "art site of 

PRACK1 (see underlined ATG in Fig. l A , and 8 additional nucleotides 
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of the initiating methionine was subcloned into E. =oU 
upstream of the ™^ * d BioLabs , Beve rly, MA) . This 

expression vector p^ c2< ^^^na. 

vector contains the malE ■ ^ Mning the ve ctor results 
protein <«BP> . protein .Ausubel, etal.). The 

in the production of an MBP fusion p proteas e factor Xa, 

ve ctor aiso inches a recogn tion sit . for the prot ^ ^ 
which allows the protein of interest to residues co the 

purification without adding any vector-derived 

pr ° teln - , nf mi E coli transformed with RACK1- 

A culture of TBI E. c incubation wiC h 1.8-1 

containing P MAL-c2 was induced by a 3 hr in 

iptg -. A a fused To rr^oiU: *. .. 
::r; stanC -hods >. «- ---t 

affinity column according to the 
purified on an amylose affinity Bever i y , MA) and 

.anufacture's protocol (New a 36 ^ 

incubated with protease Xa (New England loLabs to . 
protein (RACKl) and a 34 kDa protein (possibly a RACKl g 
product) . 

tram ple 3 

n^Hina of to Rp ^^^nt RACKl 

A - ^wtn buffer: 140 mM NaCl, 8 mM Na.PO.. 1.5 rr« KH,P0., 
" 12 ^ 2 -mercaptoe y thanol. 0.1, polyethylene glycol and 0.1 mM CaCl, 
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B nvprlav assay. 

purified recombinant RACKl protein U00-250 „ per lane 
produced as detailed in Bxample 2, was subjected tc , S.S/PAOK and 
blotted onto nitrocellulose membranes (Ausubel). The 
nitrocellulose membranes were cut into strips, which were incubated 

for 0 Tte in overlay buffer (Example 1) in the presence or absence 
for 0.5 hr in ovei * ^ each 

of a mixture of PKC isozymes (a, 0. 7, . e and f. 

\ anrf PKC activators (60 /xg/mi 
final concentration) and PKC 

phosphatidylserine (PS), 2 diacylglycerol (DG) an i 1 

CaCl!) . Unbound material was removed by five washes, 5-mm each, 
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in overlay wash buffer. Where indicated PKC 
Present during the incubation of PKC £h the ^ 
strips. T he conditions for each ^ ^ J^^^ 11 *™ 
are presented in part D below. corresponding results 

5 C - DetecMrm 0 f h n„^ Pr 

at room temperature „ lth f P lncubac ^ for ls hours 

detailed in part B of l amol T ° f ^""^ -"bodies as 

»xth anti- mouse and anti-rabbit horseradish " "^"^ 

secondary antibodies (Amersham Life S c" nC e f 1 ' ^""^"^a 
diluted laooo in PBS/Tween h „ SClenCe ' ^"Ston Heights, IL) 
hour' at room temperature « ' T^^" » BSA, for 1 

- per wash with \^ t TZ ^ ^ " 

chemiluminescent reaction -.1 V PS " erS sub ^oted to a 

^tailed in the ZfTZJs l T '^^^ as 

autoradiography film (Eastman Ko<Jak mediate exposure to 

° to 5 minutes. ' Roches ter, NY) for 30 seconds 

™ 7T;;:I; ^^d~n~TI g tr^^ 
activators on the binding of pkc to *>Z ° f 
nitrocellulose membranes. The overlay . ^^lized on 

described in part B above. Ll^*™* ""^ ^ " 

-mple and the corresponding lanes on The bl t ^ 
I - as follows. Lane u pkc, 60 ^1 pS 2 '"T"* * Fl5 ' 
caci, f lane 2 : pkc and l mM EGTA; lie 3 . PKC Z "* 1 

ra/ml DG; lane 4: PKC and 1 mM C aCl • L ! PS ™ d 2 

-bstrate peptide (SEQ ID „„. u tl^' CaC1 " Md 10 " M 

Peptide (SEQ ID HO.-12,. l ane ' Tha ° r " P seu dosubstrace 

three independent experiments .' re P resen tative of 

It can be appreciated that th» h<„j- 
^ anti-PKC antibodies is minimal £ the or ^ " ^""^ 
calcium alone (Fig. 2 lanes S „ Presence of EGTA or 

9. 2, lanes 2, 4, respectively, , i s greater in the 
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<vs) and diacylglycerol (DG; lane 
presence of phosphatidylserxne (PS, ^ ^ 1} _ 

3) , and is maximal in the ' P«~« ^ absence of added PK C (lane 
^ody binding was not ~£ ^ ^ ^ ^ from 

5). Furthermore, maltose bxndxng p 

i • Hirf not bind PKl. 
non-transformed E. coll di binding to RACK1 was 

Th e concentrate . major component 

characterized with fl«=. ^^^^^Tassay . The mean half 
o£ tne PKC mixture used tor ^ _ 4 ^ 

maximal binding was -0.375 nM, preS ence o£ other PKC 

values reflect binding of 0PKC ^^nTng Jtoradiograms in the 
i-V«= ■»> waS a-r-ned by scann g _ 
linear range of detection, as descno 

(1991) ' lts presented above indicate that in order for 

The results presente „.,, v . te d In vitro, activation 
, pkc to bind to RACK! it must be hatidylse rine and 

may be accompiished, for exampl^^ ^ P^^^. 
diacylglycerol, or, more P 
diacylglycerol and calcium. 

Trample 4 

w^oao^ P eptides 
for tnTln^Ion^KC binding to RACK1 by 
Assays for the xn comb ining a variatxon 

put ative binding peptxdes ^ ^* * 3 part B abo ve, with 

of the overlay protocol described x P ^ ^ 

25 an OV erlay ^^l^L^l of incubating the 

variation » with a mixture of PKC isozymes for 15 

putative bindxng PJt^es - ^ to contacC 

rr«^T^ containing immobilized K.CK1. 

" ^Tbuffer, 0.3 M Tris HC1, S* SOS, 50, glycerol, 
i wi„p and 5% |8-mercaptoethanol . 
0.01% bromophenol blue ana m 
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B - Overlay extract- i nn protocol 

had been c^^^ that 
isozymes, were „as h e d and ^ CMtaini ^ * •* PKC 

PKC/RACKl complexes) were incubatld ' ■ m. ? Staining 
minutes at 80-c The „ , " C " bated " lth sam P le ^ffer for 10 

at eo c. The sample buffer and the nitrocel),,ln=. • 
were then placed in wells in the PAGE „.! „ I e " Ul ° Se pieces 
to elute the bound p ro tei ns Z [ ^ "> 
' 10 nitrocellulose and a Western blot ^TLZJlTTt ^ 
the mixture of antibodies (specific for PKcT s \ 6 "Tl 
isozymes) described in Example 1 Dart b » /' ' " f 

detected by -I -protein A. ^ antlb ° di ^ "ere 

were ts^ rol^ribn • " ^ — - 

recombinant HACK!. Hindoo," 'I ™ ^ " 

a variation of the n^i S carried out using 

b. m the ^^SLsr^r- in ew 3 

^0 solution containing a mixture of rat "ra n"^ ' 
-«h) for lS minutes at room temperature 

Following completion of the modified 

of peptides with PKC L an P , k Preincubation 
Preincubation with 10 , M ^ ^"rirr 3 
an 8l±6% inhibition of pkc m^- Peptide I caused 

30 with binding in ^^T^^l ™ ? ~ 

respectively Both IS* " rVI <SEQ ID *>=*>. 

It can be seen that °' ^ <° 

>5 Peptide rvi. Th e Results I e££ecti - than 

independent experiments "-"—""W of three 
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i»v extraction method (part B above) was used in 
The - erlay ^ Xt t r h a e C peptide inhibit ion of PKC binding «■ 
experiments relating , tc ^ * * ^ part of the inhibition 

ord er - decrease > ^ interfere nce in the binding of 

of PKC binding to RACK 1 ref cotnple xes . Free peptides are 

an ti-PKC antibodies to th * ™CK flexes durin g the second 
effectively removed from the £ of iramobiliz ed 

round of SDS/PAGE, prior to blotting a 
PKC/RACK1 complexes by anti-PKC antibodies. 

T?.y ample 5 

x .-^ «... z£* — - 

using the EOTREZ program, rel " Se Medic i„e. National 
Biotechnology Information, ^^2 s m database was 

Xnstitutes of Health, Bethesda »> . of 
searched for protein sequences related 

transducin. fi-transducin were 
Protein sequences < the ^^ce 

examined for the existence of WD « rep section v o£ th e 
for identification of WD-40 repeats presented 

specification, above. out additi . on al 

Th e proteins "^J^^tify other proteins which 
searches of the databas ^ , t ^ ^ ^ 

Hu=: f t-lirin.' Sequences identified . ^ ^the — 

«,„ sequiLs. - T: «:;rrrr;- 

20-27, 29-30, 34-35, 37 38, * „ „ EO ID N0 - 29-35 , 37-44 , 46 - 

presented in the seance ^« "J^^ o£ the „ 
47, 51-52, 54-55, 57 and 59 «• can fee diverg ence 

in the figures reveals that alth , J ^ consis tent 

— r — = P — in Pa r t 

* - * rSETT* using a consen^ sequence 
(SEQ ID NO:262), was conducted with the ma 
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(Eastman Kodak Co., New Haven, CT) to search GenBank (December 1993 
release) . Default settings (matrix=250) were used for the search 
The search identified the 250 proteins with the highest homology 

Lta lY° nSenSUS SegUenCe ' ThSSe Pr ° teinS — — -ed, Z 
detaued ln part V above, for WD-40 repeats. Ten additional 

proteins containing WD-40 repeats were identified with this 

strategy. The amino acid sequences of those proteins, with the WD- 

0 repeats aligned and delineated, are shown in Pigs, n, 19 , 28 , 

31-33, 36 39, 41 and 51. The sequences are represented in the 

Sequence lasting as SEQ ID NO:28, 36, 45, 48-50, 53, 56, 58 and 68. 

Example 

Binding of fj PKC t o RAHn WD-4n-^^ d p Pnt -^ OP 
A - Buffers . 

Peptide overlay block buffer: 20 mM Tris-HCl (p H 7 5) 

3% bovine serum albumin (BSA) and q i% pol ^ h ^>; 

12 mM , 0Verlay " aSh bU " er: 50 " TriS - HC1 'PH 7.5) . 0.2 M NaCI, 
12 «. 2-mercaptoethanol, 0.1% polyethylene glycol and 0.1 * CaCl,! 

B ' PUC overlay of imn,^ ni z»d n. p HJ„ 

rvi (SE(3 ID N0:7) and conCrol pept . de ( m assessed 
»«ng a PKC overlay assay simiiar to that described in 
ncreasing amounts of peptides <0.5 1-0 , mole , s . „ 

1 1:::: r pended ^ 20 ~ Naci -» ^j: lly .t 0 

Keene ^ Th S * ^ Wr " tU " (Schlei *er and SchueU. 

Keene. m) . The nitrocellulose membrane was washed three times 
15 minutes per wash, in peptide overlay buffer and incubated fo^ 
^ "«* «»ff.r. The membrane was cut 

"to sections and the sections were transferred to different PKC 
contain.no solutions and incubated for 30 minutes aT room 
temperature. All the solutions contained 5 n„ rat brain PKC in 
Peptide ovenay buffer. Some solutions additional contained P 
DO, and calcium. The membranes were then washed three times « 

p P n ::: r r r\, in pepcide overiay bu££er «- ^« 

ZllZ n y bU " er """""S «ti-#PKC monoclonal 

antibodies <l :1 ooo di lu tion ; S ei)ca g aKu Kogyo, To)cyo, Japan) . After 
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a 1S hr incubation at roe. temperature, the filters were w ashe d 

aescribed in Exlple 3, part C. quantitation of PKC bind ing was 
S carried out using a "MICRO SW 1000 gel analyzer (Galax Inc., 
y ok neam. Israel.^ ^ ^ ^ ^ ^ both p£ptides 

I and rVI, but not to the control peptide, at peptide amounts as 
low as 5 ; m oles. Unactivated PKC did not bind to pept.de I. but 

10 did bind to peptide rVI at simi lar ^ capafele o£ 

The results indicate that peptiae rvx v 
binding both activated as well as unactivated for m s of PKC, whereas 
peptide I binds only to activated PKC. 

TCvam ple 7 
Maturation 

Exposure to insulin induces maturation in Xenopus oocytes 
via a PKC-dependent pathway (Smith, etal.,1992). The maturation 
response may be quantified by monitoring the appearance of a white 
2 0 "n the animal hemisphere of the oocyte, indicating germina 
vesicle breakdown (OVBD, and maturation. To assess the effect, 
IlcKi WD-40-derived peptides on insulin-induced PKC-mediated 
duration, SO nl of a ,0 ^ NaCl solution ^ ^ * 

peptides peptide X «~ ZD ^ « ^ ^ 

or in-i-ection solution (□) ] (peptides at tun 

intoTeLpus oocytes. The symbols refer to symbols used in Figure . 

whL shows the data from this example. One hour *>"-^ £ 
peptide injections, the oocytes were exposed to ^ solution 
containing insulin (..25 ,g/ml> for 2 minutes (t-0, . 10-1S oocytes 

•*o were used for each sample. 

The data, representative of three independent 
experiments, are expressed as the percent of oocytes with GVBD 
flowing insulin exposure and are plotted as a function of time 
in Figure ^ ^ ^ conCrol peptide , t 

of maturation was typically 4-5 hours after exposure to insulin^ 
Following this delay, %QVBD followed an approximately exponential 
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time-course, reaching a plateau of about 85-90- G v*n , u 

hours. These data indicate th»h ab ° Ut 10 " 12 

, n . . indicate that approximately 80-as- of u 

injected oocytes exposed to insulin at t=0 reach \ 
that maturation is reached rel^' , saturation, and 

S hours) relative to the ^hf • ^ ^ " 

Oocytes injected with peptL x ^ ' 

in a manner similar to control oocytes e J ept th 

about 45-50% GVBD These ^ ? * plateau ^ at 

■0 normally proceed to maturac ^ h ^ ull ^ ^ 

klne "cs or extent of maturation ^ f ,k had llttle =ff«ct on the 

oi maturation of the remaining (so-ssn * 

Potentiates the effects of insulT ~ ^"^ ^ PePtide rVI 
ter*s of the rate of maturaTon and TJll i» 
oocytes that mature durinc the » ' t0tal fra ="°n of 

- increases the matur^ Z^^J^ « ~ 

Th uu essentially 100% 

-pendent J^T^^T^ 1 ~ ™ « -re dose- 

Since peptide rVT u 
experiments were performed / / nhanced insulin-induced GVBD, 

. gvbd in nr/ii: whs T m rvi ~ 

experiments are shown in Fia 5B M ^ fr °"> these 

<*° ») alone, but not peptid!' r MlCr01n3eCti °" <* P-Ptide rvi 
induced GVBD. Maturation initiate* ° r bu£fer - 

hours, than i„ the control , * lOTSer dela ^ ( a»>out 6-7 

Together, the data k Ut 5 ° % SVBD ' 

homologous to the region of ^ ^ 

«C Peptide I inhibited PRC-medial fUnCCi ° n ° £ 

«»%. whereas peptide r VI potentiated i °°T ^ ^out 
and resulted in a limited matura ti o n 

of insulin. The latter resu t ;Th S ar Ven t ' n ^ ^ 

appropriate circumstances, may act to a ct " m ' Und " 

of other activating substance! * PKC *" th * abse "« 
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Pyample 8 

^ ~ -frvr— ""™"s 

A . m tUKU ^ Tris HC1 , pH 7.5, io m 

Homogenization *»»««. thylsul£o nyl fluoride, 

EGTA, 2 mM EDTA, 0 . 2S» sucrose , "^^^ inhibiC or . 
20M/-1 of each leupeptm and soybean tryp 

E - E£ ^ aMlfiM£ 1^rtnf^ of 0PKC but no, other 
xnsulin causes , ne mbrane-associated for™, 

PKC isozymes, from a cytosolic for ^ the 

as evidenced by the relative levels of ^ e££ects 

particulate fraction of oocyte ^nate. insulin . induced PK C 
of HACK! wr^O-denved conCaining the 

translocation, 50 nl Xenopus oocytes. The 

indicated peptides were ^^'f^^/amount of PKC in 
oocytes were then homogenized, and ^ 

th e soluble "^r^rmethod described by Smith, .« al. 
followed was a modification 

(1992 ). The results are showx . in ^ wlth eiC her 

BatChe % D HO 7 5oX lanes 3, 4), peptide I <S E Q IB 
peptide rVI <«, ID /^'J"^ tlon so l ut ion ,NaCl 20 m«, lanes 
BO:!; 50 ,xM, l^ es 7 ' 81 ° r ^ each batch were prepared 60 

!,2 and 5.M. Homogenates from each ^ ^ 

mi nutes after The homogenates were centrifuged 

addition of insulin (lanes (containing fat and 

ac lo . Q0O g for 3 ~ ; - n r;as Lzen at -70 -c. ^ 
yolk) was removed, and the ho mogenization buffer was 

to use, the samples were ^riZl** "0 000 g for 30 minutes 
added and the samples «~ £raccion , we re removed and 

at 4 .c. The supernatants <sol^ concentrato rs 

concentrated to 20 , particulate fractions, were 

(Amicon, Beverly, MA) . f buffer The samples were 

dissolved in 20 ,1 of '"-^"'"".^ c nto nitrocellulose, 
solved on an .^J^^^ by Western blot 
The amount of PKC in . each seikagalcu Kogyo, 
using anti-SPKC antibodies (l.iu 
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Tokyo, Japan). Bound primary antiVwr 

— — a S des «L d ii E : a ^rr s p ; r r c detected by 

5 experiments. are re P^sentative of three 

The data are shown in Fiaure a T 
contain particulate fractions ^.1. 3. S and 7 

contain soluble (cytosol, fractions ,c, Peptide t ,'<„ , 8 
affect Spkc distribution i„ untreated did n ° C 

» insulin-induced flPK C translocatt 

contrast, peptide rV! ,50 „„, Induced 5 PKC t'ra T 7 ' 8 '' ^ 
absence of Insulin treatment <Pi g . 3 lies ^7 ^ io ^ 

of insuli^iLuced IkTZIT^ ^ 1 ^ 

- a g o„ist and an J^orlTZTZ^ ^ ™ ^ « 
-suits presented in Sxamp!* 7 ^Tal^o " " ^ 

inhibition of insulin-induced GVBD foil ^ thaC th " 

Peptide I was due to an inhih - foll °» ln 9 microinjection of 

ue to an inhibition of 0PKC translocation. 

on _ ^ _ Example q 

gffectB of rapt,-, rlrrim,! p»„- • ^ 

Ara-C RnH Triir ^ 

A - Buffers 

Sample buffer: 0.3 M Tris Hri DT , 
0.01, bromophenol blue and s* .-merceptoethenol 9lyCSr01 ' 

upon activation of vkc = , 
~ « th. -terminus of t'he "e^ ■ U ™ it »V 
catalytic site and becomes sensitive to anrf dlSS ° ClateS £ ™° the 
« al.) . In the absence of PKC act end °P e P"<iase Arg-c (Orr, 

30 *PKC to endopeptidase ^"^."T " * '° ^ 

7, lane i) . In th _ nvee ° et£ect on the enzyme (see Fig 

j-xi cne presence of the pkt- = • 

calcium, however, exposure of Sp K c to , , aCt ™ tars PS ' ™ and 
of the PKC <i.e. limited proteolysis " 3 ■ ai< * 1 »»" 

and several small fn^t^^^/ '« * 
ensure to A r 3 -C results in the -slppe'rance 0 ',P KC tr"^" 
present experiment tests whether peptides'deriv 'froU 
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■ of RACK1 JL the sensitivity of 0PKC to 
the WD-40 region of Raciu. 

endopeptidase Arg-C. sensitivity are a 

The m ethods used to assay 9 Rat bra in PKC (- 

edification of methods described by Orr. . ^ 
5 „,., was incubated at »«- t^tur. in £ ^ ^ 
buffer ( P H 7.5) alone or with Wj 5 concentraCion 10 „M or 

as indicated) , PS. DG, a ^ the reactlon as 

were removed into 20 M l o sample^ ^ ^ ^ 

indicated (samples in all lncubated £or 5 and 15 minutes, 

, except lanes 5, and 6, which »« aC 80 „ c and 

respectively, The sampUs were boiled ^ ^ 

8. u . pi CTure 7 PKC was incubated for 

T he results are s own in igure . the ^ ^ 

the indicated time alone (lane 1) (i ^ 

(1 anes 2-9), -ith » <«;» ^J^ne 3), with PS (2.5 

^ rnfJitrerher 1 Peptide rVX ,« » ^^T^ 
control peptide (SEQ ID HO: 9; lane 8, or 

110:1; lane 9) . aC low concent rations of 

• "T^Z PS d To ,M del,, in the absence of added 

!5 activators (2.5 ' appreciable nicking activity (Fig. 7, 

peptide did not result in occur in tne prese nce 

lane „ . Similarly -c^c * * , ^ „ or with 

of this concentration ° £ aC " incuba tion of 0PKC with the 

control peptide ; (lane Howe , ^ ^ ^ 

30 same concentration of activat nicked PKC 

resulted in a ^J^.-'E^^ - ~ - » - °' 

fragment (Fig. 4. laneS co resulc in nic king activity, 

peptide rVI were """"^ indica te that peptide 

indicative of ^J^TT. to stabilize PKC in an 

35 rVI, but not peptide I, susc eptible to Arg-C under 

activated conformation that othe „ ise not render 

conditions of low PKC activators that wou 

the enzyme susceptible to Arg-C. 
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Examp] p i n 

Effects of pahti wp m-derivpH p. r n^ - n _ £D= 
Autophngpho rv i a1 - i on 

PKC autophosphorylation in m a 
10 pseudosubstrate anuses or the indicated p^l^l. ^ 

(MatowsKe, , t «i , W er7u S eT ° f PKC activ «or S 

15 are shown in Figure 7 " " 3 P ° ,ltlv » ' *» results 

* a fina ^"of^ £ ~ 

with anti- fiPKC pseulosubstjate ™- ~ 1 

Life Technologies, Gaithersburg, m, or with th. h dil "^°". 
20 (10 „M) . Where indicated PS (50 , ^ indicated peptide 

(1 m) were also added th ' DG ( °- 8 * 9/ml > and 

determined ,£° r ^ours ITZl — — * ~ 
pseudosubstrate antibodies, ^ after n"" 0 " 

samples. 50 al o£ , b „ ff 15 minut ^ *°r the other 

incubated for 15 minute ^ ^JATP. The mixture was 

by ^tt^z^zt r reaction ~ 

were then boiled for 10 minutes l ol T ' ^ SampleS 

gel and electrophoresed The . ' ^ * "* Bini 

> 10* acetic acid for \ hour and th "* """""i and 

determined by .utor^£^ —^^^"ion of PKC was 

«» present or^^p/^f"! ' ^ — ^^^ation in 

EGTA U a„e 2) ^ n the CalC1 ™ <Une 1 »- - Presence of 

in the Presence of anti-flPirr « 
antibodies (diluted 1 : 10 in 20 m« rZ^nci la T ^ 
Presence of peptide rV! (SEQ ID N0 . 7 10 M \™ ' " "* 
Presence of peptide l « SEQ £, KO " l'„ ^."Tan ^ *' ' ^ ^ 
Presence of control peptide ,s EQ xo H O: 9 / 10 ^la ' s * " ^ 
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Peptide rVI in the absence o£ PKC activators induced PKC 

aU to Ph os Ph ::ration to o V « so, o £ *. "rrTTz*^ 

(compare Fig. > 1«» pepti(Je lnduced PKC 

Neither pept.de I °° pKC activacors , F ig. 8 lanes 

autophosphorylation in the absence 

5 and 6, respectively). 

Pvample 11 

rr ^. nf R «TK 'I 1 I 1-1 1*1*™*- ™ M"*™ 

Xncubation of PKC with peptide rV! (SEQ 10 «0 = 7> induced 
histone phosphorylation by PKC. The method used was a modificat on 
of the protocol described by Mochly-Rosen, .e al. (1987). 

results are shown in Figure 9. • mo ^ 

Histone type His (Sigma Chemical Company, St Louis MO) 

^ i , , v, v pkc (-10 nM) in the absence (lane 1) ana 
was P^oW^t- ^ PKC « 1 ^ ^ ^ ^ presence 

presence of peptide rVI (10 , ^ ^ ^ (i ^ 

aane ^ Tut rellt= ^expressed as percentage of control that 
^amount of Histone P—ation by PKC in the presence. 

the average ± b mi nutes in overlay 

^r:: dtL^^r Sti ^ uo ~ ~- 

in Tris-HCl (20 «•) , «9C1 2 (20 m«> , ATP (20 „M> and lr ««« 5 
^ci/ml, with or without PS (50 „g/ml> , DG (0.8 „/«!> and CaCl, (1 
' phosphorylation was determined by autoradiography as 

' bOW *' PKC activators PS. DG, and calcium were not required for 
) either peptide rVI-induced autophosphorylation or *™ 
phosphorylation, suggesting that peptide rVI is an agonist of 

activation^ ^ experimen t, phosphorylation of histone type 

His (25„«> by PKC (10 M was not inhibited by RACK1 ; rather a 
5 4 5*0 1 fold increase of histone phosphorylation occurred when co- 
incubated with -100 nM KACK1 (n-2) . 
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SEQUENCE LISTING 



5 



10 



15 



20 



25 



30 



35 



40 



(1) GENERAL INFORMATION: 

(i) APPLICANT: Mochly-Rosen, Daria 
Ron, Dorit 

(U) ti™ o F mmM., „.„ . Peptides 

Tnereof 

(iii) NUMBER OP SEQUENCES: 265 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Dehlinger & Associates 

(B) STREET: P.O. Box 60850 

(C) CITY: Palo Alto 

(D) STATE: CA 

(E) COUNTRY: USA 
(P) ZIP: 94306-0850 

(V) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC - DOS /MS - DOS 

(D) SOFTWARE : Patentln Release #1. 0 , version #1 . 25 

(Vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 08/190,802 

(B) FILING DATE: 01-FEB-1994 

(C) CLASSIFICATION: 

(Viii) ATTORNEY/ AGENT INFORMATION: 

(A) NAME: Fabian, Gary R. 

(B) REGISTRATION NUMBER: 33,875 

(C) REFERENCE /DOCKET NUMBER: 8600-0139 

(ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE : (41S) 324-0880 

(B) TELEFAX: (415) 324-0960 



(2) INFORMATION FOR SEQ ID NO:l: 

45 (i > SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 
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(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

5 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Peptide I 

( Xi ) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

Lys Qly ™ «r «. - - - - - ^ oiy oiy r 



10 



15 



20 



25 



30" 



35 



X 

(2) INFORMATION FOR SEQ ID NO : 2 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Peptide, rl . Fig. 

(xi ) SEQUENCE DESCRIPTION : SEQ ID NO:2: 
val Thr Gin lie Ala Thr Thr 



5 



40 



45 



(2) INFORMATION FOR SEQ ID NO:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 
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(ii) MOLECULE TYPE: peptide 



(iii) HYPOTHETICAL: NO 



5 



(iv) ANTI- SENSE: NO 



(vi) ORIGINAL SOURCE: 



(C) INDIVIDUAL ISOLATE: Peptide rll, Fig. 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 
Phe Val Ser Asp Val Val He 



(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Peptide rill, 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 

Asp Val Leu Ser Val Ala Phe 
1 5 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 



10 



1 



5 



15 
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(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 

5 <vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : peptide rIV, Fig. 



10 



15 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:5: 
val Ser Cys Val Arg Phe Ser 



1 5 



(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

25 (iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : Peptide rV, Fig. IC 



(Xi) SEQUENCE DESCRIPTION: SEQ ID 

Gly Tyr Leu Asn Thr Val Thr 
1 5 

35 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 8 amino acids 
4Q (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 



(iii) HYPOTHETICAL: NO 
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(iv) ANTI -SENSE : NO 

(vi) ORIGINAL SOURCE ; 

(C) INDIVIDUAL ISOLATE: Peptide rVI, Fig. i C 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Asp He He Asn Ala Leu Cys Phe 
10 i 5 

(2) INFORMATION FOR SEQ ID NO: 8: 



15 



20 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

25 (vi) ORIGINAL SOURCE: 

(O INDIVIDUAL ISOLATE: Peptide rVII , Fig. i C 



30 



35 



40 



(XI) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Pro Gin Cys Thr Ser Leu Ala 
1 5 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
45 (iv) ANTI -SENSE: NO 
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(vi) ORIGINAL SOURCE: homol. to RACK1 

(C) INDIVIDUAL ISOLATE: control peptide 1, homol 

261-266, LKGKIL 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO 
Leu Lys Gly Lys He Leu 



1 5 



10 



15 



20 



25 



30 



(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: „ mtid e 2 iden. to RACK1 , 

(C) INDIVIDUAL ISOLATE: control peptide 2, 

265 to 270 IIVDEL 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 
He He Val Asp Glu Leu 



35 



40 



1 5 



(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 



45 



(iv) ANTI -SENSE: NO 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: PKC 
PKC (19-36) 
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substrate peptide, (Ser25) 



10 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:ll : 

Arg Phe Ala Arg Lys Gly Ser Leu Ara rin r * 

i ^ y Leu Arg Gin Lys Asn Val His Glu Val 

Lys Asn 



10 



15 



15 



20 



25 



30 



35 



(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 18 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE- PKC p„, ^ 

(PCKUs-36), Ps -*-b Strat e inhibitor 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

*» - M . _ , ys Gly Ala ^ teg Mn ^ ^ ^ ^ ^ ^ 

Lys Asn 



10 



15 



40 



45 



(2) INFORMATION FOR SEQ ID NO:13 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 
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(ii ) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GBH Peptide, rl , Fxg 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
Trp va, T»r Oln - -a T Tnr Pro Gin *. Pro Asp Met lie 



10 



X 

15 (2) INFORMATION FOR SEQ ID NO: 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



20 



25 



30 



(ii ) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE : 

(C) INDIVIDUAL ISOLATE : GBH Peptxde rll. Fxg 

{xi ) SEQUENCE DESCRIPTION : SEQ ID NO:14: 

* V «l val He Ser Ser Asp Gly Gin Phe Ala Leu 
Phe Val Ser Asp Val Val lie ^ ^ 

35 1 5 

(2 ) INFORMATION FOR SEQ ID NO:15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 



40 



45 



15 



30 
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(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : GBH Peptide rill, Fig . 24 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:15 : 

Asp val Leu Ser Val A1 a P he Ser Ser Asp Asn Arg Qln ^ 
10 5 10 15 

(2) INFORMATION FOR SEQ ID NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL : NO 

(iv) ANTI-SENSE: NO 

(Vi) ORIGINAL SOURCE: 

(O INDIVIDUAL ISOLATE : GBH Peptide rIV, Fig . 24 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:16 : 

Trp Val ser Cys val Arg Phe Ser Pro Asn Ser s*r * B 

X w Asn ber Ser Asn Pro II 

(2) INFORMATION FOR SEQ ID NO: 17: 



20 



25 



» 



35 



40 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
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(C , INDIVIDUAL ISOLATE : GBH Peptide rV. Fig. 24 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l7: 
Tyr L eu Asn Tbr Val T, r Val Ser « Asp Gly Ser Leu Cys Ala 



10 



15 



20 



25 



(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GBH Peptide rVI , Fig. 

( Xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

, ^ lan lie He Asn Ala Leu Cys Phe Ser Pro 
Thr Leu Asp Gly Gly Asp He He as ^ ^ 

1 5 
30r (2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 1115 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



35 



40 



45 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
GGCACGAGGG GTGCCGGTGG gtgcttmct ccct5aoota TCCGGTGCCA 

5 

TCCTTGTCGC TGCGGCGACT „ 0CraA ^ 
AGGGCCATAA T.^ ACACAGATCG CCACCACTCC GCAGT.CCCG 18 „ 

» "-"GTCXCGAOACAAGAC^CAXCA^GCTGACCAGGGA, 24 „ 
CAGACCAAC, ACGGCAXACC ACAAGG^ CITCsaG0IC ^ ^ 

is GTTGTCATCT CC^GG CCAG^GCC CXCTCAGGC, CC^ AACCCTACGC 360 

GTCTGGGATC TCACAACGGG CACACCACG AGACGATTTG TCGGCCACAC CAAGGATOTG 420 

CTGAGCGTGG C^CCXG TGACAACCGG CAGA^CX CTGGGTCCCG AGACAAGACC ... 

»• ATTAAGTTAT GGAATACTCT GGGTGTCTGC AAGTACACTG TCCAGGATGA GAGTCATTCA M . 

GAATGGGTGT CTTGTGTCCG CTTCTCCrrr- a »™„„ 

CTTCTCCCCG AACAGCAGCA ACCCTATCAT CGTCTCCTGC 600 

^ "-agctggtcaagg^^ 

ATTGGCCACA CTGGCTATCT GAACACAGTG ACTGTCTCTC CAGATGGATC CCTCTGTGCT 720 

TCTGGAGGCA AGGATGGCCA GGCTATGCTG TGGGATCTCA ATGAAGGCAA GCACCTTTAC 780 

0 ACATTAGATG GTGGAGACAT CATCAATGCC TTGTGCTTCA GCCCCAACCG CTACTGGCTC 840 

—GCCA CTGGCCCCAG TATCAAGATC TGGGACTTGG AGGGCAAGAT CATGGTAGAT 900 

-CTGAAGC AAGAAGTTAT CAGCACCAGC AGCAAGGCAG AGCCACCCCA GTGTACCTCT 960 

TTGGCTTGGT CTGCTGATGG CCAGACTCTG TTTGCTGGCT ATACCGACAA CTTGGTGCGT 1020 

GTATGGCAGG TGACTATTGG T ACCCGC TA A AA GTTT A T GA CAGAC T C TTA GAAATAAACT 1030 
GGCTTTCTGA AAAAAAAAAA AAAAAAAAAA AAAAA 
(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH : 96 base pairs 

(B) TYPE: nucleic acid 



1115 
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( C ) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

MOLECULE TYPE : DNA (genomic) 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE : Sequence, Fig. 1A 

(C) INDIVIDUAL ISOLATE: RACK1 ri 

{x ±> SEQUENCE DESCRIPTION: SEQ ID NO:20: 

— c — c — 



10 



15 



60 



TCGGCGTCTC GAGACAAGAC CATCATCATG TGGAAG 



20 96 



25 



30 



35 



(2 ) INFORMATION FOR SEQ ID NO: 21: 

(i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 94 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : DNA (genomic) 
(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: sequence 
(C) INDIVIDUAL ISOLATE: RACK1 rll DNA. qu 

(xi , SEQUENCE DESCRIPTION : SEQ ID NO-21: 

— «- — — ^ TGCCCTCTCA 



€0 



45 GGCTCCTGGG ATGGAACCCT ACGCCTCTGG GATC 



94 



5 
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(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 93 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY; linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE : NO 

15 (vi) ORIGINAL SOURCE : 

(O INDIVIDUAL ISOLATE : RACKl rill DNA Sequence, Fig. 1A 



10 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
GGCCACACC* AGGATGTGCT GAGCGTGGCT TTCTCCTCTG ACAACCGGCA GATTGTCTCT 



GGGTCCCGAG ACAAGACCAT TAAGTTATGG AAT 
25 93 



(2) INFORMATION FOR SEQ ID NO: 23; 



30 



35 



40 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 99 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE : NO 

(vi) ORIGINAL SOURCE: 

(O INDIVIDUAL ISOLATE : RACKl rIV DNA Sequence, Pig. 1A 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
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TrTr TTGTGTCCGC TTCTCCCCGA ACAGCAGCAA CCCTATCATC 
AGTCATTCAG AATGGGTGTC TTGTGTCCGC 

60 

GTCTCCTGCG GATGGGACAA GCTGGTCAAG GTGTGGAAT 



5 99 



10 



15 



20 



25 



(2) INFORMATION FOR SEQ ID NO: 24: 

(i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 93 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : DNA (genomic) 
(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: RACK1 rV DNA Sequence, Fxg. 1A 

( Xi ) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
GGCCACACTG GCTATCTGAA CACAGTGACT GTCTCTCCAG ATGGATCCCT CTGTGCTTCT 



60 



30 GGAGGCAAGG ATGGCCAGGC TATGCTGTGG GAT 



93 



35 



40 



45 



(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 93 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 
(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 
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(vi) ORIGINAL SOURCE: 

(O INDIVIDUAL ISOLATE: RACK1 rVI DNA Sequence, Fig. 1A 

5 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 25: 

TTAGATGGTG GAGACATC AT CAATOCCTTO TGCTTCAGCC CCAACCGCTA CTGGCTCTGT 

10 GCTGCCACTG GCCCCAGTAT CAAGATCTGG GAC 
93 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 99 base pairs 

(B) TYPE: nucleic acid 

(C) STRAND EDNESS : double 

(D) TOPOLOGY: linear 



15 



20 



(ii) MOLECULE TYPE : DNA (genomic) 

Uii) HYPOTHETICAL: NO 

25 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE : 

(O INDIVIDUAL ISOLATE : RACK! rVIX DNA Sequence, Fig. 1A 



30 



(xi) SEQUENCE DESCRIPTION; SEQ ID 



NO: 26; 
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40 



45 



ASCAAGGCAG AGCCACCCCA GTGTACCTCT TTGGCTTGGT CTGCTGATGG CCAGACTCTG 
TTTGCTGGCT ATACCGACAA CTTGGTGCGT GTATGGCAG 

(2) INFORMATION FOR SEQ ID NO: 27: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 317 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 
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(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



(xi) SEOOENCE DESCRIPTION : SKO ID K0.27= 

Thr 01u oin «« T„r Leu „ «y »r «« ^ «r His ». «y 



10 



15 



40 



Met 1Q 



1 

Trp v., «r «U I- 1. Tta ™ « «- «- «. »P - He - 



25 
20 



> r ve Thr He He Met Trp Lys Leu Thr Arg Asp 
Ala Ser Arg Asp Lys Thr xxe xx ^ 

Ala Leu Arg Gly His Ser His 



Ser Ala ser <uy -j- 

40 

35 



20 Qiu Thr Asn Tyr Gly He Pro Gin Arg ^ 

50 55 

* v*l Val He Ser Ser Asp Gly Gin Phe Ala Leu Ser 
Phe Val Ser Asp Val Val lie t>» 8Q 

70 75 

65 

25 „ „ T „, rrn ASD Leu Thr Thr Gly Thr 

- ci.., tvi-t Leu Arg Leu irp /*a>p " 
Gly Ser Trp Asp Gly Thr L,eu 95 

85 

Th r Thr Arg Arg P*e Val Gly His Thr Lys Asp Val Leu Ser Val Ala 
30 100 

n. val Ser Gly Ser Arg Asp Lys Thr 
Phe Ser Ser Asp Asn Arg Gin He Val Gly 

ne Lys Leu Trp Asn Thr Leu Gly Val Cys Lys Tyr Thr Val Gin Asp 

135 

130 



„i t™ Val Ser Cys Val Arg Phe Ser Pro Asn Ser 
Slu Ser His Ser Glu Trp Val Ser t-ys ^ 

150 155 
L45 i3 

„ t~\ & val Ser Cys Gly Trp Asp Lys Leu Val Lys Val 
Ser Asn Pro He He Val Ser uy * ^ 

165 1/0 

t «, lvs Thr Asn His He Gly His Thr 
Trp Asn Leu Ala Asn Cys Lys Leu Lys Thr A ^ 



45 



180 185 
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Gly Tyr Leu Asn Thr Val Thr Val Ser Pro Asp Gly Ser Leu Cys Al. 
195 200 205 



Ser Gly Gly Lys Asp Gly Gin Ala Met Leu Trp Asp Leu Asn Glu Gly 

210 -)t c 

220 

Lys His Leu Tyr Thr Leu Asp Gly Gly Asp lie lie Asn Ala Leu Cys 

225 * ~ ■ " ■ 



230 



235 



240 



10 



Phe Ser Pro Asn Arg Tyr Trp Leu Cys Ala Ala Thr 



245 



250 



Gly Pro Ser He 
255 



15 



20 



Lys lie Trp Asp Leu Glu Gly Lys lie lie Val Asp Glu Leu Lys Gin 
260 265 

Glu Val He Ser Thr Ser Ser Lys Ala Glu Pro Pro Gin Cys Thr Ser 
275 280 285 

Leu Ala Trp Ser Ala Asp Gly Gin Thr Leu Phe Ala Gly Tyr Thr Asp 
290 295 300 

Asn Leu val Arg Val Trp Gin Val Thr lie Gly Thr Arc* 

*a n c 



305 



310 



315 



25 



30 



(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 501 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: protein 
35 (iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



40 



45 



(vi) ORIGINAL SOURCE: 

(C INDIVIDUAL ISOLATE : Hu m an 55 JcDa protein (PWP homo l og ) 
Fig. 11 3 ' 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

Met Asn Arg Ser Arg Gin Val Thr Cys Val Ala Trp Val Arg Cys Gly 
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10 15 

1 b 

VI Ala «» Thr « -P >*■ ~ «» "» S " ^ »" ^ 

25 

5 

35 4U 

rl „ Glu Thr Gly Ser Pro Ser Glu Asp Gly Met Gin 
Gly Ser Asp Glu Glu Glu Tnr ^J-y 

10 

Ser Ala Ar* Thr «u Ala «. *r» Ar g Glu « - Olu Asp «ay »P 

65 /U 

Pro «1» Asp W AT, Thr « .sp «P «p Glu »a 1. «- Tyr Asp 

85 90 

u« asp ,ys Tyr Asp Glu Glu «p Pro Asp Ala Ota Thr L« Gly 

100 10:3 

Ol« Ser Leu Leu Gly Leu Thr VI Tyr Gly Ser As. Asp Gin Asp Pro 
115 120 



20 



25 



40 



Tyr Val Thr Leu Lys Asp 



Thr Glu Gin Tyr Glu Arg Glu Asp Phe Leu 



135 140 
130 J -" 

T „ Tie val Cvs Glv Arg Ala Glu Gin Asp 
lie Lys Pro Ser Asp Asn Leu He Val cys eiy a ^ 

145 150 155 



Gln cys Asn Leu Glu Val His Val Tyr Asn Gin Glu Glu Asp Ser Phe 
165 170 

Tyr Val His His Asp He Leu Leu Ser Ala Tyr Pro Leu Ser Val Glu 

180 185 
Asn Phe Asp Pro Ser Pro Asp Asp Ser Thr Gly Asn Tyr lie 

Val He Glu Val Trp Asp Leu Asp He 



Trp Leu Asn *ne — ' - 

195 20U 



215 220 
210 21b 



Ala Val Gly Asn Met Thr Pro 
210 215 

val Asp Ser Leu Glu Pro Val Phe Thr Leu Gly Ser Lys Leu Ser Lys 
225 

Lys Lys Lys Lys Lys Gly Lys Lys Ser Ser Ser Ala Glu Gly His Thr 

245 250 
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Asp Ala Val Leu Asp Leu Ser Trp Asn Lys Leu lie Arg Asn Val Leu 
260 265 270 

Ala Ser Ala Ser Ala Asp Asn Thr Val He Leu Trp Asp Met Ser Leu 
275 280 285 

Gly Lys Pro Ala Ala Ser Leu Ala Val His Thr Asp Lys Val Gin Thr 
290 295 300 



10 



15 



20 



25 



30 



35 



40 



45 



Leu Gin Phe His Pro Phe Glu Ala Gin Thr Leu lie Ser Gly Ser Tyr 



305 310 315 



320 



Asp Lys Ser Val Ala Leu Tyr Asp Cys Arg Ser Pro Asp Glu Ser His 



325 



330 



335 



Arg Met Trp Arg Phe Ser Gly Gin lie Glu Arg Val Thr Trp Asn His 
340 3 *S 350 

Phe Ser Pro Cys His Phe Leu Ala Ser Thr Asp Asp Gly Phe Val Tyr 
355 36O 365 

Asn Leu Asp Ala Arg Ser Asp Lys Pro lie Phe Thr Leu Asn Ala His 



370 375 



380 



Asn Asp Glu lie Ser Gly Leu Asp Leu Ser Ser Gin He Lys Gly Cys 
385 390 395 



400 



Leu Val Thr Ala Ser Ala Asp Lys Tyr Val Lys He Trp Asp He Leu 
405 4X0 415 

Gly Asp Arg Pro Ser Leu Val His Ser Arg Asp Met Lys Met Gly Val 
420 «5 430 

Leu Phe Cys Ser Ser Cys Cys Pro Asp Leu Pro Phe lie Tyr Ala Phe 
435 440 445 

Gly Gly Gin Lys Glu Gly Leu Arg Val Trp Asp lie Ser Thr Val Ser 



450 455 460 



Ser val Asn Glu Ala Phe Gly Arg Arg Glu Arg Leu Val Leu Gly Ser 



465 470 475 



480 



Ala Arg Asn Ser Ser He Ser Gly Pro Phe Gly Ser Arg Ser Ser Asp 
485 490 495 

Thr Pro Met Glu Ser 
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500 

(2) INFORMATION FOR SEQ ID NO: 29: 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 428 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

10 (ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



15 



20 



25 



30 



40 



45 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : AAC-RICH protein, Fig. 12 



(Xi) SEQUENCE DESCRIPTION : SEQ ID NO:29: 

Pro Gly Gly Phe Gin His Leu Gin Gin Gin Gin Gin Gin Gin Gin Gin 
x 5 10 " 

Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Thr Gin Val Gin 



20 



25 



30 



Gin Leu His Asn Gin Leu His Gin Gin His Asn Gin Gin He Gin Gin 



35 



Gin Ala Gin Ala 



40 



45 



Thr Gin Gin His Leu Gin Thr Gin Gin Tyr Leu Gin 



55 



60 



50 

Ser Gin He His Gin Gin Ser Gin Gin Ser Gin Leu Ser Asn Asn Leu 

70 75 
35 65 70 

Asn Ser Asn Ser Lys Glu Ser Thr Asn He Pro Lys Thr Asn Thr Gin 



85 90 



Tyr Thr Asn Phe Asp Ser Lys Asn Leu Asp Leu Ala Ser Arg Tyr Phe 



100 



105 



ser Glu Cys Ser Thr Lys Asp Phe lie Gly Asn Lys Lys Lys Ser Thr 

125 



115 



120 



Ser Val Ala Trp Asn Ala Asn Gly Thr Lys He Ala Ser Ser Gly Ser 
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130 135 140 

Asp Gly lie Val Arg Val Trp Asn Phe Asp Pro Leu Gly Asn Ser Asn 



145 150 155 



160 



Asn Asn Asn Asn Ser Asn Asn Thr Ser Ser Asn Ser Lys Asn Asn Asn 
165 170 175 

He Lys Glu Thr He Glu Leu Lys Gly His Asp Gly Ser He Glu Lys 
10 180 185 190 

He Ser Trp Ser Pro Lys Asn Asn Asp Leu Leu Ala Ser Ala Gly Thr 
195 200 205 

15 Asp Lys Val He Lys He Trp Asp Val Lys He Gly Lys Cys He Gly 

210 215 220 

Thr Val Ser Thr Asn Ser Glu Asn He Asp Val Arg Trp Ser Pro Asp 
225 230 235 240 

20 

Gly Asp His Leu Ala Leu He Asp Leu Pro Thr He Lys Thr Leu Lys 
245 250 255 

He Tyr Lys Phe Asn Gly Glu Glu Leu Asn Gin Val Gly Trp Asp Asn 
25 260 265 270 

Asn Gly Asp Leu He Leu Met Ala Asn Ser Met Gly Asn He Glu Ala 
275 280 285 



Tyr Lys Phe Leu Pro Lys Ser Thr Thr His Val Lys His Leu Lys Thr 
290 295 300 

Leu Tyr Gly His Thr Ala Ser He Tyr Cys Met Glu Phe Asp Pro Thr 



3 °5 310 315 



320 



Gly Lys Tyr Leu Ala Ala Gly Ser Ala Asp Ser lie Val Ser Leu Trp 



325 330 



335 



Asp He Glu Asp Met Met Cys Val Lys Thr Phe He Lys Ser Thr 
40 34 ° 345 35 0 



Phe 



Pro Cys Arg Ser Val Ser Phe Ser Phe Asp Gly Gin Phe He Ala Ala 
355 360 365 

Ser Ser Phe Glu Ser Thr He Glu He Phe His He Glu Ser Ser Gin 
370 375 380 
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le His Thr lie Glu Cys Gly Val Ser Ser Leu Met Trp His Pro 



Pro I 
385 



390 395 400 



Thr Leu Pro Leu Leu Ala Tyr Ala Pro Glu Ser He Asn Glu Asn Asn 



405 



410 



415 



Lys Asp Pro Ser He Arg Val Phe Gly Tyr His Ser 



420 425 



10 (2) INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 517 amino acids 

(B) TYPE: amino acid 
15 (D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



20 



25 



30 



35 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: BETA TRCP, Fig. 13 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:30: 



Met Glu Gly Phe Ser Cys Ser Leu Gin Pro Pro Thr Ala Ser Glu Arg 
X 5 10 15 

Glu Asp Cys Asn Arg Asp Glu Pro Pro Arg Lys He He Thr Glu Lys 
20 25 30 

Asn Thr Leu Arg Gin Thr Lys Leu Ala Asn Gly Thr Ser Ser Met He 



35 



40 



45 



Val Pro Lys Gin Arg Lys Leu Ser Ala Asn Tyr Glu Lys Glu Lys Glu 



50 



55 



60 



Leu 
65 



Cys Val Lys Tyr Phe Glu Gin Trp Ser Glu Cys Asp Gin Val Glu 



70 75 80 



45 



Phe Val Glu His Leu He Ser Arg Met Cys His Tyr Gin His Gly His 
85 90 95 
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He Asn Thr Tyr Leu Lys Pro Met Leu Gin Arg Asp Phe II 



10 



15 



20 



25 



30 



35 



40 



45 



100 



e Thr Ala 



105 



110 



Leu Pro Ala Arg Gly Leu Asp His lie Ala Glu Asn lie Leu Ser Tyr 
115 120 125 

Leu Asp Ala Lys Ser Leu Cys Ser Ala Glu Leu Val Cys Lys Glu Trp 
130 «5 140 

Tyr Arg Val Thr Ser Asp Gly Met Leu Trp Lys Lys Leu lie Glu Arg 

145 ISO nrc- 

155 160 

Met Val Arg Thr Asp Ser Leu Trp Arg Gly Leu Ala Glu Arg Arg Gly 

Trp Gly Gin Tyr Leu Phe Lys Asn Lys Pro Pro Asp Gly Lys Thr Pro 
180 "5 190 

Pro Asn Ser Phe Tyr Arg Ala Leu Tyr Pro Lys He i le Gin Asp lie 
195 200 205 

Glu Thr lie Glu ser Asn Trp Arg Cys Gly Arg His Ser Leu Gin Arg 
210 215 220 

II. His cys Arg Ser Glu Thr Ser Lys Gly Val Tyr Cys Leu Gin Tyr 
Asp Asp Gin Lys lie v.l Ser Gly Leu Arg Asp Asn Thr lie Lys lie 



245 



250 



255 



Trp Asp Lys Asn Thr Leu Glu Cys Lys Arg Val Leu Met Gly His Thr 
260 



265 



270 



Gly Ser Val Leu Cys Leu Gin Tyr Asp Glu Arg Val lie He Thr Gly 
275 280 285 

Ser Asp ser Thr Val Arg Val Trp Asp val Asn Thr Gly Glu Met Leu 
290 295 300 

Asn Thr Leu lie His His Cys Glu Ala Val Leu His Leu Arg Phe Asn 



305 



310 



315 



320 



Asn Gly Met Met Val Thr Cys Ser Lys Asp Arg Ser lie Al 



325 



330 



a Val Trp 
335 



Asp Met Ala Ser Ala Thr Asp H e Thr Leu Arg Arg Val Leu Val Gly 
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340 

„ is M9 Ma Ma V,! « V,! V* MP Ph. *sp ~P LjT. T»r II. *a 
S ex Ma Ser a, »P «. *r He L ys val Trp Asn Thr Ser Thr cys 

375 3 

370 



„« P he VI «, * -u M Qly His Lys «■ *r II. »U cys L« 

390 3 

385 

v»i Val Ser Gly Ser Ser Asp Asn Thr He 
Gin Tyr Arg Asp Arg Leu Val Val Ser exy ^ 



405 410 



^g Leu Trp Asp He Glu Cys Gly Ala Cys Leu Arg Val Leu Glu Gly 

420 425 



435 

Ser Gly Ala Tyr Asp Gly Lys He Lys Val Trp Asp Leu Val Ala Ala 

450 4 " 
L eu Asp Pro Arg Ala Pro Ala Gly Thr Leu Cys Leu Arg Thr Leu Val 
465 

„. AY . 0 val p he Arg Leu Gin Phe Asp Glu Phe Gin He 
Glu His Ser Gly Arg Val Pne Arg 

485 4aU 

Val Ser Ser Ser His Asp Asp Thr He Leu He Trp Asp Phe Leu Asn 

500 bU=> 

Asp Pro Gly Leu Ala 
515 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 906 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 



15 



20 



25 



30 



35 



40 



45 
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(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE : 

(C) INDIVIDUAL ISOLATE: beta-prime-cop. Fig. 14 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 

Met Pro Leu Arg Leu Asp lie Lys Arg Lys Leu Thr Ala Arg Ser Asp 

Arg Val Lys Ser Val Asp Leu His Pro Thr Glu Pro Trp Met Leu Ala 
20 25 30 



Ser Leu Tyr Asn Gly Ser Val Cys Val Trp Asn His Glu Thr Gin Thr 
35 40 45 

Leu Val Lys Thr Phe Glu Val Cys Asp Leu Pro Val Arg Ala Ala Lys 
50 55 60 

Phe val Ala Arg Lys Asn Trp Val Val Thr Gly Ala Asp Asp Met Gin 
55 70 75 



80 



He Arg Val Phe Asn Tyr Asn Thr Leu Glu Arg Val His Met Phe Glu 



85 



90 



95 



Ala His Ser Asp Tyr He Arg Cys lie Ala Val His Pro Thr Gin Pro 



100 



105 



110 



Phe lie Leu Thr Ser Ser Asp Asp Met Leu He Lys Leu Trp Asp Trp 



115 i 2 o 



125 



Asp Lys Lys Trp Ser Cys Ser Gin Val Phe Glu Gly His Thr His Tyr 

130 135 140 

Val Met Gin He Val He Asn Pro Lys Asp Asn Asn Gin Phe Ala Ser 

145 150 155 160 



Ala Ser Leu Asp Arg Thr He Lys Val Trp Gin 



165 170 



Leu Gly Ser Ser Ser 
175 



Pro Asn Phe Thr Leu Glu Gly His Glu Lys Gly Val Asn Cys He Asp 
180 185 190 

Tyr Tyr Ser Gly Gly Asp Lys Pro Tyr Leu He Ser Gly Ala Asp Asp 
195 200 205 
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Arg Le u val Lys lie Trp Asp Tyr Gin Asn Lys Thr Cys Val Gin Thr 



10 



15 



25 



30 



40 



45 



210 



215 



220 



Leu Glu Gly His Ala Gin Asn Val Ser Cys Ala Ser Phe His Pro Glu 



225 



Leu Pro 



230 



235 



240 



lie lie lie Thr Gly Ser Glu Asp Gly Thr Val Arg lie Trp 



245 



250 



255 



His Ser Ser Thr Tyr Arg Leu Glu Ser Thr Leu Asn Tyr Gly Met Glu 

270 

260 255 

Arg Val Trp Cys Val Ala Ser Leu Arg Gly Ser Asn Asn Val Ala Leu 
275 280 285 

Gly Tyr Asp Glu Gly Ser lie lie Val Lys Leu Gly Arg Glu Glu Pro 
290 295 300 

Ala Met Ser Met Asp Ala Asn Gly Lys lie lie Trp Ala Lys His Ser 



20 305 



310 



315 



320 



Glu Val Gin Gin Ala Asn Leu Lys Ala Met Gly Asp Ala Glu lie Lys 
325 330 335 

Asp Gly Glu Arg Leu Pro Leu Ala Val Lys Asp Met Gly Ser Cys Glu 
340 345 350 

lie Tyr Pro Gin Thr He Gin His Asn Pro Asn Gly Arg Phe Val Val 
355 360 365 



Val Cys Gly Asp Gly Glu Tyr He He Tyr Thr Ala Met Ala Leu Arg 
370 375 380 

Asn Lys Ser Phe Gly Ser Ala Gin Glu Phe Ala Trp Ala His Asp Ser 
385 

Ser Glu Tyr Ala He Arg Glu Ser Asn Ser Val Val Lys He Phe Lys 
405 410 415 

Asn Phe Lys Glu Lys Lys Ser Phe Lys Pro Asp Phe Gly Ala Glu Ser 
420 «5 430 

He Tyr Gly Gly Phe Leu Leu Gly Val Arg Ser Val Asn Gly Leu Ala 
435 440 445 

Phe Tyr Asp Trp Glu Asn Thr Glu Leu He Arg Arg He Glu He Gin 
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450 455 4 6 o 

Pro Lys His He Phe Trp Ser Asp Ser Gly Glu Leu Val Cys He Ala 
465 470 475 48 o 

5 

Thr Glu Glu Ser Phe Phe He Leu Lys Tyr Leu Ser Glu Lys Val Leu 
485 490 495 

Ala Ala Gin Glu Thr His Glu Gly Val Thr Glu Asp Gly He Glu Asp 
10 5 °° 505 510 

Gly Phe Glu Val Leu Gly Glu He Gin Glu He Val Lys Thr Gly Leu 
515 5 2 o 525 



15 



20 



25 



30 



35 



45 



Trp Val Gly Asp Cys Phe lie Tyr Thr Ser Ser Val Asn Arg Leu Asn 
530 535 5 4 o 



Tyr Tyr Val Gly Gly Glu He Val Thr lie Ala His Leu Asp Arg Thr 
545 550 555 560 

Met Tyr Leu Leu Gly Tyr He Pro Lys Asp Asn Arg Leu Tyr Leu Gly 
565 570 575 

Asp Lys Glu Leu Asn He Val Ser Tyr Ser Leu Leu Val Ser Val Leu 
580 585 590 

Glu Tyr Gin Thr Ala Val Met Arg Arg Asp Phe Ser Met Ala Asp Lys 
595 600 6 o5 

Val Leu Pro Thr He Pro Lys Glu Gin Arg Thr Arg Val Ala His Phe 
610 615 6 20 

Leu Glu Lys Gin Gly Phe Lys Gin Gin Ala Leu Thr Val Ser Thr Asp 
625 630 635 640 

Pro Glu His Arg Phe Glu Leu Ala Leu Gin Leu Gly Glu Leu Lys He 
645 650 655 

Ala Tyr Gin Leu Ala Val Glu Ala Glu Ser Glu Gin Lys Trp Lys Gin 
40 660 665 670 

Leu Ala Glu Leu Ala He Ser Lys Cys Pro Phe Gly Leu Ala Gin Glu 
675 680 685 



Cys Leu His His Ala Gin Asp Tyr Gly Gly Leu Leu Leu Leu Ala Thr 
690 695 7 oo 
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Ala Ser Gly Asn Ala Ser Met Val Asn Lys Leu Ala Glu Gly Ala Glu, 



10 



15 



20 



30 



35 



705 



710 



715 



720 



Arg Asp Gly Lys Asn Asn Val Ala Phe Met Ser Tyr Phe Leu Gin Gly 
725 730 735 

Lys Leu Asp Ala Cys Leu Glu Leu Leu lie Arg Thr Gly Arg Leu Pro 
740 

Glu Ala Ala Phe Leu Ala Arg Thr Tyr Leu Pro Ser Gin Val Ser Arg 
755 760 765 

Val Val Lys Leu Trp Arg Glu Asn Leu Ser Lys Val Asn Gin Lys Ala 
770 775 780 

Ala Glu Ser Leu Ala Asp Pro Thr Glu Tyr Glu Asn Leu Phe Pro Gly 

-7QC 800 
785 790 795 

Leu Lys Glu Ala Phe Val Val Glu Glu Trp Val Lys Glu Thr His Ala 
805 810 815 

Asp Leu Trp Pro Ala Lys Gin Tyr Pro Leu Val Thr Pro Asn Glu Glu 
820 

25 Arg Asn Val Met Glu Glu Ala Lys 

835 840 

Ala Gin Gin Glu Leu Asp Gly Lys Pro Ala Ser Pro Thr Pro Val He 
850 

Val Thr Ser Gin Thr Ala Asn Lys Glu Glu Lys Ser Leu Leu Glu Leu 



820 825 830 

Gly Phe Gin Pro Ser Arg Ser Ala 
835 840 845 

Glu Leu Asp Gly Lys Pro Ala Ser 

855 860 



865 



870 875 "0 



Glu Val Asp Leu Asp Asn Leu Glu He Glu Asp He Asp Thr Thr Asp 
885 



890 895 



He Asn Leu Asp Glu Asp He Leu Asp Asp 
900 905 



(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 779 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



10 



15 



25 



30 



40 



45 
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(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE : 

(C) INDIVIDUAL ISOLATE: CDC4 / CDC20 protein, Fig. 15 



(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 32: 

Met Gly Ser Phe Pro Leu Ala Glu Phe Pro Leu Arg Asp lie Pro Val 
1 5 10 15 

Pro Tyr Ser Tyr Arg Val Ser Gly Gly He Ala Ser Ser Gly Ser Val 
20 25 30 

Thr Ala Leu Val Thr Ala Ala Gly Thr His Arg Asn Ser Ser Thr Ala 



20 35 40 



45 



Lys Thr Val Glu Thr Glu Asp Gly Glu Glu Asp He Asp Glu Tyr Gin 
50 55 60 



Arg Lys Arg Ala Ala Gly Ser Gly Glu Ser Thr Pro Glu Arg Ser Asp 
65 70 75 80 

Phe Lys Arg Val Lys His Asp Asn His Lys Thr Leu His Pro Val Asn 



85 90 



95 



Leu Gin Asn Thr Gly Ala Ala Ser Val Asp Asn Asp Gly Leu His Asn 
100 105 110 

Leu Thr Asp He Ser Asn Asp Ala Glu Lys Leu Leu Met Ser Val Asp 
35 115 120 125 

Asp Gly Ser Ala Ala Pro Ser Thr Leu Ser Val Asn Met Gly Val Ala 
130 135 140 



Ser His Asn Val Ala Ala Pro Thr Thr Val Asn Ala Ala Thr He Thr 
145 150 155 160 

Gly Ser Asp Val Ser Asn Asn Val Asn Ser Ala Thr He Asn Asn Pro 
165 170 175 

Met Glu Glu Gly Ala Leu Pro Leu Ser Pro Thr Ala Ser Ser Pro Gly 
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180 185 190 

Thr Thr Thr Pro Leu Ala Lys Thr Thr Lys Thr He Asn Asn Asn Asn 
195 200 205 

Asn lie Ala Asp Leu He Glu Ser Lys Asp Ser He He Ser Pro Glu 
210 215 220 

Tyr Leu Ser Asp Glu He Phe Ser Ala He Asn Asn Asn Leu Pro His 
225 

Ala Tyr Phe Lys Asn Leu Leu Phe Arg Leu Val Ala Asn Met Asp Arg 
245 250 255 

ser Glu Leu Ser Asp Leu Gly Thr Leu He Lys Asp Asn Leu Lys Arg 
260 265 270 

Asp Leu He Thr Ser Leu Pro Phe Glu He Ser Leu Lys He Phe Asn 
275 280 285 

Tyr Leu Gin Phe Glu Asp He He Asn Ser Leu Gly Val Ser Gin Asn 
290 295 300 

Trp Asn Lys He He Arg Lys Ser Thr Ser Leu Trp Lys Lys Leu Leu 
305 

lie Ser Glu Asn Phe Val Ser Pro Lys Gly Phe Asn Ser Leu Asn Leu 



325 



330 335 



Lys Leu Ser Gin Lys Tyr Pro Lys Leu Ser Gin Gin Asp Arg Leu Arg 



340 



345 350 



Leu Ser 

355 



Phe Leu Glu Asn He Phe He Leu Lys Asn Trp Tyr Asn Pro 



360 365 



Lys Phe val Pro Gin Arg Thr Thr Leu Arg Gly His Met Thr Ser Val 
370 375 380 

lie Thr Cys Leu Gin Phe Glu Asp Asn Tyr Val He Thr Gly Ala Asp 
385 

Asp Lys Met lie Arg Val Tyr Asp Ser He Asn Lys Lys Phe Leu Leu 
405 410 415 



Gin Leu Ser Gly His Asp Gly Gly Val Trp Ala Leu Lys Tyr Ala His 
420 



425 430 
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Gly Oly lie Leu Val Ser Gly Ser Thr Asp Arg Thr Val ^ g Val 
435 44 ° 445 

Asp lie Lys Lys Gly Cys Cys Thr His Val Phe Glu Gly His Asn Ser 



450 



455 



460 



Thr Val Arg Cys Leu Asp lie val Glu Tyr Lys Asn lie Lys Tyr He 

455 470 



475 



480 



485 490 495 

Glu Ser ser Val Pro Asp His Gly Glu Glu His Asp Tyr Pro Leu Val 

Phe His Thr Pro Glu Glu Asn Pro Tyr Phe Val Gly Val Leu Arg Gly 
515 520 525 

His Met Ala Ser Val Arg Thr Val Ser Gly His Gly Asn He Val Val 
30 535 540 

Ser Gly Ser Tyr Asp Asn Thr Leu He Val Trp Asp Val Ala Gin Met 

Lys Cys Leu Tyr lie Leu Ser Gly His Thr Asp Arg He Tyr Ser Thr 

He Tyr Asp His Glu Arg Lys Arg Cys lie Ser Ala Ser Met Asp Thr 
0 585 590 

Thr He Arg He Trp Asp Leu Glu Asn He Trp Asn Asn Gly Glu Cys 
595 600 605 

Ser Tyr Ala Thr Asn Ser Ala Ser Pro Cys Ala Lys He Leu Gly Ala 

615 620 

Met Tyr Thr Leu Gin Gly His Thr Ala Leu Val Gly Leu Leu Arg Leu 

" 0 "5 640 

Ser Asp Lys Phe Leu Val Ser Ala Ala Ala Asp Gly Ser He Arg Gly 



650 655 



Trp Asp Ala Asn Asp Tyr Ser Arg Lys Phe Ser Tyr His His Thr Asn 
45 660 SSS 670 

Leu Ser Ala He Thr Thr Phe Tyr Val Ser Asp Asn He Leu Val Ser 
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10 



15. 



20 



35 



- 90 



675 



680 



685 



Gly Ser Glu Asn Gin Phe Asn He Tyr Asn Leu Arg Ser Gly Lys Leu 
690 

Val His Ala Asn lie Leu Lys Asp Ala Asp Gin lie Trp Ser Val Asn 
705 

Phe Lys Gly Lys Thr Leu Val Ala Ala Val Glu Lys Asp Gly Gin Ser 
725 730 735 

Phe Leu Glu lie Leu Asp Phe Ser Lys Ala Ser Lys lie Asn Tyr Val 
740 745 750 

Ser Asn Pro Val Asn Ser Ser Ser Ser Ser Leu Glu Ser He Ser Thr 
755 760 765 



Ser Leu 



Gly Leu Thr Arg Thr Thr He He Pro 



770 775 



(2) INFORMATION FOR SEQ ID NO: 33; 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 318 amino acids 
25 (b) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: protein 

3 0- (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 

(vi) ORIGINAL SOURCE 



40 



45 



R.IGINAL SOURUt : 

(C) INDIVIDUAL ISOLATE: GBLP - CHLAMIDOMONAS HOMOLOG, Fig. 16 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Met Ala Glu Thr Leu Thr Leu Arg Ala Thr Leu Lys Gly His Thr Asn 
x 5 10 15 

Trp Val Thr Ala lie Ala Thr Pro Leu Asp Pro Ser Ser Asn Thr Leu 
Leu Ser Ala Ser Arg Asp Lys Ser Val Leu Val Trp Glu Leu Glu Arg 



10 



15 



20 



30 



35 



45 
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35 40 45 

Ser Glu Ser Asn Tyr Gly Tyr Ala Arg Lys Ala Leu Arg Gly His Ser 
50 55 60 

His Phe Val Gin Asp Val Val lie Ser Ser Asp Gly Gin Phe Cys Leu 

Thr Gly ser Trp Asp Gly Thr Leu Arg Leu Trp Asp Leu Asn Thr Gly 
85 90 95 

Thr Thr Thr Arg Arg Phe Val Gly His Thr Lys Asp Val Leu Ser Val 
100 "5 110 

Ala Phe ser Val Asp Asn Arg Gin lie Val Ser Gly Ser Arg Asp Lys 
115 12 ° 125 

Thr lie Lys Leu Trp Asn Thr Leu Gly Glu Cys Lys Tyr Thr He Gly 

130 2 



135 



140 



Glu Pro Glu Gly His Thr Glu Trp Val Ser Cys Val 



145 



150 



155 



Arg Phe Ser Pro 
160 



Met Thr Thr Asn Pro lie He Val Ser Gly Gly Trp Asp Lys Met Val 

Lys Val Trp Asn Leu Thr Asn Cys Lys Leu Lys Asn Asn Leu Val Gly 

His His Gly Tyr Val Asn Thr Val Thr Val Ser Pro Asp Gly Ser Leu 
195 2 °0 205 

Cys Ala Ser Gly Gly Lys Asp Gly He Ala Met Leu Trp Asp Leu Ala 
210 2 15 220 

Glu Gly Lys Arg Leu Tyr Ser Leu Asp Ala Gly Asp Val He His Cys 
225 

Leu Cys Phe Ser Pro Asn Arg Tyr Trp Leu Cys Ala Ala Thr Gin Ser 
245 250 255 

Ser lie Lys He Trp Asp Leu Glu Ser Lys Ser He Val Asp Asp Leu 
260 265 270 

Arg Pro Glu Phe Asn He Thr Ser Lys Lys Ala Gin Val Pro Tyr Cys 
275 280 285 
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val Ser Leu Ala Trp Ser Ala Asp Gly Ser Thr L eu Tyr Ser Gly Tyx 



290 



295 



300 



Thr Asp Gly Gin He Arg Val Trp Ala Val Gly His Ser Leu 



10 



n0 315 
305 310 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 658 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANT I -SENSE : NO 

2 0 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: cop-1 protein, Fig. 17 



15 



25 



30 



35 



40 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

Met Glu Glu lie Ser Thr Asp Pro Val Val Pro Ala Val Lys Pro Asp 
x 5 10 15 

Pro Arg Thr Ser Ser Val Gly Glu Gly Ala Asn Arg His Glu Asn Asp 
20 25 30 

Asp Gly Gly Ser Gly Gly Ser Glu He Gly Ala Pro Asp Leu Asp Lys 
35 

Asp Leu Leu Cys Pro lie Cys Met Gin lie lie Lys Asp Ala Phe Leu 

cc 60 
50 55 

Thr Ala Cys Gly His Ser Phe Cys Tyr Met Cys lie He Thr His Leu 
65 

Arg Asn Lys Ser Asp Cys Pro Cys Cys Ser Gin His Leu Thr Asn Asn 
85 90 95 

Gin Leu Tyr Pro Asn Phe Leu Leu Asp Lys Leu Leu Lys Lys Thr Ser 
• 100 105 I" 



WO 95/21252 

PCT/US95/01210 

- 93 - 

Ala Arg His Val Ser Lys Thr Ala Ser Pro Leu Asp Gin Phe Arg Glu 
115 "0 125 



10 



15 



25 



30 



40 



45 



Ala Leu Gin Arg Gly Cys Asp Val Ser lie Lys Glu Val Asp Asn Leu 
130 135 140 

Leu Thr Leu Leu Ala Glu Arg Lys Arg Lys Met Glu Gin Glu Glu Ala 

Glu Arg Asn Met Gin lie Leu Leu Asp Phe Leu His Cys Leu Arg Lys 
165 170 175 

Gin Lys Val Asp Glu Leu Asn Glu Val Gin Thr Asp Leu Gin Tyr He 
180 185 190 

Lys Glu Asp He Asn Ala Val Glu Arg His Arg He Asp Leu Tyr Arg 



195 200 



205 



Ala Arg Asp Arg Tyr Ser Val Lys Leu Arg Met Leu Gly Asp Asp Pro 
210 215 220 



Ser Thr Arg Asn Ala Trp Pro His Glu Lys Asn Gin He Gly Phe Asn 
Ser Asn Ser Leu Ser He Arg Gly Gly Asn Phe Val Gly Asn Tyr Gin 



245 



250 



255 



Asn Lys Lys Val Glu Gly Lys Ala Gin Gly Ser Ser His Gly Leu Pro 



260 



265 



270 



Lys Lys Asp Ala Leu Ser Gly Ser Asp Ser Gin Ser Leu Asn Gin Ser 
275 280 285 

Thr val Ser Met Ala Arg Lys Lys Arg He His Ala Gin Phe Asn Asp 
" 290 295 300 

Leu Gin Glu Cys Tyr Leu Gin Lys Arg Arg Gin Leu Ala Asp Gin Pro 

5 310 ,,c 

315 320 

Asn Ser Lys Gin Glu Asn Asp Lys Ser Val Val Arg Arg Glu Gly Tyr 
325 

Ser Asn Gly Leu Ala Asp Phe Gin Ser Val Leu Thr Thr Phe Thr Arc 
340 

Tyr ser Arg Leu Arg Val lie Ala Glu lie Arg His Gly Asp lie Phe 



10 



15 



20 



25 



30 



35 



40 



45 
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355 

His Ser Ala Asn lie Val Ser Ser He Glu Phe Asp Arg Asp Asp Glu 
370 

L eu Phe Ala Thr Ala Gly Val Ser Arg Cys lie Lys Val Phe Asp Phe 
385 390 395 

Ser Ser Val Val Asn Glu Pro Ala Asp Met Gin Cys Pro He Val Glu 
405 410 415 

Met Ser Thr Arg Ser Lys Leu Ser Cys Leu Ser Trp Asn Lys His Glu 
420 «5 430 

Lys Asn His He Ala Ser Ser Asp Tyr Glu Gly He Val Thr Val Trp 
435 440 445 

Asp Val Thr Thr Arg Gin Ser Leu Met Glu Thr Glu Glu Asn Glu Lys 
450 

Arg Ala Trp Ser Val Asp Phe Ser Arg Thr Glu Pro Ser Met Leu Val 
465 470 475 

Ser Gly Ser Asp Asp Cys Lys Val Lys Val Trp Cys Thr Arg Gin Glu 



485 



490 



495 



Ala Ser Val He Asn He Asp Met Lys Ala Asn He Cys Cys Val Lys 
500 505 510 

Tyr Asn Pro Gly Ser Ser Asn Tyr He Ala Val Gly Ser Ala Asp His 
515 520 525 

His He His Tyr Tyr Asp Leu Arg Asn He Ser Gin Pro Leu His Val 



530 



535 



540 



Phe Ser Gly His Lys Lys Ala 



Val Ser Tyr Met Lys Phe Leu Ser Asn 



545 



550 



555 



560 



Asn Glu Leu Ala Ser Ala Ser Thr Asp Ser Thr Leu Arg Leu Trp Asp 
565 570 575 

Val Lys Asp Asn Leu Pro Val Arg Thr Phe Arg Gly His Thr Asn Glu 
580 585 590 

Lys Asn Phe Val Gly Leu Thr Val Asn Ser Glu Tyr Leu Ala Cys Gly 



595 



600 



605 
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Ser Glu Thr Thr Arg Tyr Val Tyr His Lys Glu lie Thr Arg Pro Val 



610 615 



620 



Thr Ser His Arg Phe Gly Ser Pro Asp Met Asp Asp Ala Glu Lys Arg 



625 630 



640 



Gin Val Pro Thr Leu Leu Val Arg Phe Ala Gly Arg Val He Val Pro 
6*5 650 



25 



30 



35 



40 



655 



1 0 Arg Cy s 

(2) INFORMATION FOR SEQ ID NO: 35: 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 44 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

20 (ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CORO PROTEIN, Fig. 18 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:35 : 

Met ser Lys Val Val Arg Ser Ser Lys Tyr Arg His Val Phe Ala Ala 
1 



Gin Pro Lys Lys Glu Glu Cys Tyr Gin Asn Leu Lys Thr Lys Ser Ala 
20 " 30 

Val Trp Asp Ser Asn Tyr Val Ala Ala Asn Thr Arg Tyr lie Trp Asp 
35 4 ° 45 

Ala Ala Gly Gly Gly Ser Phe Ala Val Glu Ala lie Pro His Ser Gly 
50 55 60 

Lys Thr Thr Ser Val Pro Leu Phe Asn Gly His Lys Ser Ala Val Leu 
" 70 75 80 



10 



15 



20 



30 



35 



40 



45 
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Asp lie Ala Phe His Pro Phe Asn Glu Asn Leu Val Oly Ser Val Ser 
85 9° 95 

tt rvs He Trp Gly He Pro Glu Gly Qly Leu Thr 
Glu Asp Cys Asn He Cys lie irp 

5 100 1° 5 110 

ASP Ser lie Ser Thr Pro Leu Gin Thr Leu Ser Gly His Lys Arg Lys 

115 "0 125 

val Gly Thr He Ser Phe Gly Pro Val Ala Asp Asn Val Ala Val Thr 



130 



135 



140 



Ser ser Gly Asp Phe Leu val Lys Thr Trp Asp Val Glu Gin Gly Lys 



145 



150 



155 



Asn Leu Thr Thr Val Glu Gly His Ser Asp Met He Thr Ser Cys Glu 



170 



175 



His Asn Gly Ser 
180 



165 

Gin He Val Thr Thr Cys Lys Asp Lys Lys Ala Arg 



185 



190 



Val Phe Asp Pro Arg Thr Asn Ser He Val Asn Glu Val Val Cys His 



195 



200 



205 



25 Gin Gly val Lys Asn Ser Arg Ala He Phe Ala Lys Asp Lys Val He 

210 



Thr Val Gly 
225 



Phe Ser Lys Thr Ser Glu Arg Glu Leu His lie Tyr Asp 



230 



235 



240 



Pro Arg Ala Phe Thr Thr Pro Leu Ser Ala Gin Val Val Asp Ser Ala 
245 250 255 

Ser Gly Leu Leu Met Pro Phe Tyr Asp Ala Asp Asn Ser He Leu Tyr 

9G<; 270 
260 265 

Leu Ala Gly Lys Gly Asp Gly Asn He Arg Tyr Tyr Glu Leu Val Asp 



275 



Glu Ser Pro Tyr 
290 



280 



285 



He His Phe Leu Ser Glu Phe Lys Ser Ala Thr Pro 



295 



300 



Gin Arg Gly Leu Cys Phe Leu Pro Lys Arg Cys Leu Asn Thr Ser Glu 
305 

Cys Glu lie Ala Arg Gly Leu Lys Val Thr Pro Phe Thr Val Glu Pro 
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325 330 335 

He Ser Phe Arg Val Pro Arg Lys Ser Asp lie Phe Gin Gly Asp He 
340 345 3 50 



20 



25 



30 



40 



45 



Tyr Pro Asp Thr Tyr Ala Gly Glu Pro Ser Leu Thr Ala Glu Gin Trp 
355 360 365 

Val Ser Gly Thr Asn Ala Glu Pro Lys Thr Val Ser Leu Ala Gly Gly 
370 375 380 

Phe Val Lys Lys Ala Ser Ala Val Glu Phe Lys Pro Val Val Gin Val 
385 390 395 400 

Gin Glu Gly Pro Lys Asn Glu Lys Glu Leu Arg Glu Glu Tyr Glu Lys 



15 



405 410 



415 



Leu Lys lie Arg Val Ala Tyr Leu Glu Ser Glu lie Val Lys Lys Asp 
420 425 



430 



Ala Lys He Lys Glu Leu Thr Asn 
435 440 

(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 445 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

35 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Coronin (p55) , Fig. 19 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:36: 

Met Ser Lys Val Val Arg Ser Ser Lys Tyr Arg His Val Phe Ala Ala 



10 15 



Gin Pro Lys Lys Glu Glu Cys Tyr Gin Asn Leu Lys Val Thr Lys 



Ser 
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20 

Ala Trp Asp Ser Asn Tyr Val Ala Ala Asn Thr Arg Tyr Phe Gly Val 



20 



30 



35 



45 



35 



40 



45 



lie Trp Asp Ala Ala Gly Gly Gly Ser Phe Ala val He Pro His Glu 
50 



Ala Ser Gly Lys Thr Thr Ser Val Pro Leu Phe Asn Gly His Lys Ser 

65 /u 

Ala Val Leu Asp He Ala Phe His Pro Phe Asn Glu Asn Leu Val Gly 

90 " 
85 yu 

Ser Val Ser Glu Asp Cys Asn He Cys He Trp Gly He Pro Glu Gly 
ioo 105 110 

Gly Leu Thr Asp Ser He Ser Thr Pro Leu Gin Thr Leu Ser Gly His 

115 I 20 125 

Lys Arg Lys Val Gly Thr He Ser Phe Gly Pro Val Ala Asp Asn Val 



130 



135 



140 



Ala val Thr Ser Ser Gly Asp Phe Leu Val Lys Thr Trp Asp Val Glu 

25 

Gin Gly Lys Asn Leu Thr Thr Val Glu Gly His Ser Asp Met lie Thr 



165 



170 



Ser Cys Glu Trp Asn His Asn Gly Ser Gin He Val Thr Thr Cys Lys 

t ft^ 190 
180 1Bb 

Asp Lys Lys Ala Arg Val Phe Asp Pro Arg Thr Asn Ser He Val Asn 

195 2°° 205 

Glu Val val Cys His Gin Gly Val Lys Asn Ser Arg Ala He Phe Ala 



210 



215 



220 



Lys Asp Lys val He Thr Val Gly Phe Ser Lys Thr Ser Glu Arg Glu 



230 235 
40 225 



Leu His He Tyr 



lie Tyr Asp Pro Arg Ala Phe Thr Thr Pro Leu Ser Ala Gin 



245 



250 



255 



Val Val Asp Ser 
260 



Ala Ser Gly Leu Leu Met Pro Phe Tyr Asp Ala Asp 



265 



270 
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Asn Ser He Leu Tyr Leu Ala Gly Lys Gly Asp Gly Asn He Arg Tyr 
275 280 285 

Tyr Glu Leu Val Asp Glu Ser Pro Tyr lie His Phe Leu Ser Glu Phe 
290 295 300 



10 



15 



25 



30 



Lys Ser Ala Thr Pro Gin Arg Gly Leu Cys Phe Leu Pro Lys Arg Cvs 
Leu Asn Thr Ser Glu Cys Glu lie Ala Arg Gly Leu Lys Val Thr Pro 



325 33 0 



335 



Phe Thr Val Glu Pro He Ser Phe Arg Val Pro Arg Lys Ser Asp He 
340 345 350 

Phe Gin Gly Asp He Tyr Pro Asp Thr Tyr Ala Gly Glu Pro Ser Leu 



355 



360 



365 



Thr Ala Glu Gin Trp Val Ser Gly Thr Asn Ala Glu Pro Lys Thr Val 



20 370 375 



380 



Ser Leu Ala Gly Gly Phe Val Lys Lys Ala Ser Ala Val Glu Phe Lys 

385 390 395 * 

J " 400 

Pro Val val Gin Val Gin Glu Gly Pro Lys Asn Glu Lys Glu Leu Arg 



405 



410 



415 



Glu Glu Tyr Glu Lys Leu Lys He Arg Val Ala Tyr Leu Glu Ser Glu 
420 425 



430 



He Val Lys Lys Asp Ala Lys He Lys Glu Leu Thr Asn 



435 



440 



445 

(2) INFORMATION FOR SEQ ID NO: 37; 

35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 431 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

40 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 



(iv) ANTI- SENSE: NO 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CSTF 50kDa, Fig. 20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:37: 

Met Tyr Arg Thr Lys Val Oly Leu Lys Asp Arg Gin Gin Leu Tyr Lys 
c- 10 15 



10 



15. 



3 0- 



40 



45 



Leu He He Ser 
20 



Gin Leu Leu Tyr Asp Gly Tyr He Ser lie Ala Asn 



25 



30 



Gly Leu lie Asn Glu He Lys Pro Gin Ser Val Cys Ala Pro Ser Glu 

35 40 45 

Gin Leu Leu His Leu He Lys Leu Gly Met Glu Asn Asp Asp Thr Ala 



50 



55 



val Gin Tyr Ala lie Gly Arg Ser Asp Thr Val Ala Pro Gly Thr Gly 
20 65 70 

lie Asp Leu Glu Phe Asp Ala Asp Val Gin Thr Met Ser Pro Glu Ala 



85 



90 



25 Ser Glu Tyr 



Glu Thr Cys Tyr Val Thr Ser His Lys Gly Pro Cys Arg 



100 



105 



110 



Val Ala Thr Tyr Ser Arg Asp Gly Gin Leu He Ala Thr Gly Ser Ala 



115 



120 



125 



Asp Ala Ser lie Lys lie Leu Asp Thr Glu Arg Met Leu Ala Lys Ser 



130 



135 



140 



Ala Met Pro He Glu Val Met Met Asn Glu Thr Ala Gin Gin Asn Met 

35 



Glu Asn His Pro 



Val He Arg Thr Leu Tyr Asp His Val Asp Glu Val 



165 



170 



175 



Thr cys Leu Ala Phe His Pro Thr Glu Gin He Leu Ala Ser Gly Ser 



180 



185 



190 



Arg Asp Tyr 
195 



Thr Leu Lys Leu Phe Asp Tyr Ser Lys Pro Ser Ala Lys 



200 



205 



Arg Ala Phe Lys Tyr He Gin Glu Ala Glu Met Leu Arg Ser He Ser 
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210 215 220 

Phe His Pro Ser Gly Asp Phe lie Leu Val Gly Thr Gin His Pro Thr 
225 230 235 240 

Leu Arg Leu Tyr Asp lie Asn Thr Phe Gin Cys Phe Val Ser Cys Asn 
245 250 255 



Pro Gin Asp Gin His Thr Asp Ala He Cys Ser Val Asn Tyr Asn S 
10 260 26 5 270 



15 



20 



25 



30 



35 



er 



Ser Ala Asn Met Tyr Val Thr Gly Ser Lys Asp Gly Cys He Lys Leu 
275 280 285 

Trp Asp Gly Val Ser Asn Arg Cys He Thr Thr Phe Glu Lys Ala His 
290 295 300 

Asp Gly Ala Glu Val Cys Ser Ala He Phe Ser Lys Asn Ser Lys Tyr 
305 310 315 320 

He Leu Ser Ser Gly Lys Asp Ser Val Ala Lys Leu Trp Glu He Ser 
325 330 335 

Thr Gly Arg Thr Leu Val Arg Tyr Thr Gly Ala Gly Leu Ser Gly Arg 
340 345 350 

Gin Val His Arg Thr Gin Ala Val Phe Asn His Thr Glu Asp Tyr Val 
355 3so 365 

Leu Leu Pro Asp Glu Arg Thr He Ser Leu Cys Cys Trp Asp Ser Arg 
370 3 75 380 

Thr Ala Glu Arg Arg Asn Leu Leu Ser Leu Gly His Asn Asn He Val 
385 390 395 400 

Arg cys He Val His Ser Pro Thr Asn Pro Gly Phe Met Thr Cys Ser 
4 °5 410 415 



Asp Asp Phe Arg Ala Arg Phe Trp Tyr Arg Arg Ser Thr Thr Asp 

430 



40 420 425 



(2) INFORMATION FOR SEQ ID NO: 38: 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 340 amino acids 

(B) TYPE: amino acid 
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{ D ) TOPOLOGY : unknown 

» 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 
(vi) ORIGINAL SOURCE : 



(C) INDIVIDUAL 



ISOLATE: G-Beta 1 bovine, Fig. 21 



(Xi) SEQUENCE DESCRIPTION : SEQ ID NO:38: 

Met Ser Glu Leu Asp Gin Leu Arg Gin Glu Ala Glu Gin Leu Lys Asn 



10 



15 



Gin lie Arg Asp Ala Arg Lys Ala Cys Ala Asp Ala Thr Leu Ser Gin 

25 30 



20 



lie Thr Asn Asn lie Asp Pro Val Gly Arg lie Gin Met Arg Thr Arg 
35 40 45 

Arg Thr Leu Arg Gly His Leu Ala Lys He Tyr Ala Met His Trp Gly 
50 55 60 

Thr Asp Ser Arg Leu Leu Val Ser Ala Ser Gin Asp Gly Lys Leu He 



65 



70 75 80 



lie Trp Asp Ser Tyr Thr Thr Asn Lys Val His Ala He Pro Leu Arg 
85 90 95 

Ser Ser Trp Val Met Thr Cys Ala Tyr Ala Pro Ser Gly Asn Tyr Val 
100 105 HO 



Arg 

130 



145 



Ala Cys Gly Gly Leu Asp Asn He Cys Ser He Tyr Asn Leu Lys Thr 
115 120 I 25 

Glu Gly Asn Val Arg Val Ser Arg Glu Leu Ala Gly His Thr Gly 
130 135 140 

Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Asn Gin He Val Thr Ser 

150 155 I" 

Gly Asp Thr Thr Cys Ala Leu Trp Asp He Glu Thr Gly Gin Gin 



Ser 

165 



170 175 
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Thr Thr Thr Phe Thr Gly His Thr Gly Asp V al Met Ser Leu Ser Leu 
180 185 190 



10 



15 



20 



25 



30 



Ala Pro Asp Thr Arg Leu Phe Val Ser Gly Ala Cys Asp Ala Ser Ala 
195 200 20S 

Lys Leu Trp Asp Val Arg Glu Gly Met Cys Arg Gin Thr Phe Thr Gly 
210 215 220 

His Glu Ser Asp lie Asn Ala lie Cys Phe Phe Pro Asn Gly Asn Ala 
225 230 235 240 

Phe Ala Thr Gly Ser Asp Asp Ala Thr Cys Arg Leu Phe Asp Leu Arg 
245 250 255 

Ala Asp Gin Glu Leu Met Thr Tyr Ser His Asp Asn He lie Cys Gly 
260 

He Thr Ser Val Ser Phe Ser Lys 
275 280 

Tyr Asp Asp Phe Asn Cys Asn Val Trp Asp Ala Leu Lys Ala Asp Arg 
290 295 

Ala Gly Val Leu Ala Gly His Asp Asn Arg Val Ser Cys Leu Gly Val 



260 2£c: 

270 



Ser Gly Arg Leu Leu Leu Ala Gly 
285 



Thr Asp Asp Gly Met Ala Val Ala Thr Gly Ser Trp Asp Ser 

335 



Phe Leu 

32 5 330 



Lys lie Trp Asn 
340 

(2) INFORMATION FOR SEQ ID NO : 3 9 : 

35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 326 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

40 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 
45 (iv) ANTI-SENSE: NO 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta- bovine (2), Fig. 22 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 

Arg Asn Gin He Arg Asp Ala Arg Lys Ala Cys Gly Asp Ser Thr Leu 

c 10 15 



10 



15 



25 



30 



40 



45 



Thr Gin lie Thr Ala Gly Leu Asp Pro Val Gly Arg He Gin Met Arg 



20 



25 



30 



Thr Arg Arg 
35 



Thr Leu Arg Gly His Leu Ala Lys lie Tyr Ala Met His 



40 



45 



Trp Gly Thr Asp Ser Arg Leu Leu Val Ser Ala Ser Gin Asp Gly Lys 



50 



55 



60 



Leu lie lie Trp Asp Ser Glu Gly Asn Val Arg Tyr Thr Thr Asn Lys 

70 75 80 

20 65 70 

Val His Ala lie Pro Leu Arg Ser Ser Trp Val Met Thr Cys Ala Tyr 
85 90 95 



Ala Pro Ser Gly Asn Phe Val Ala Cys Gly Gly Leu Asp Asn He Cys 
100 105 11° 

Ser lie Tyr Ser Leu Lys Thr Arg Val Ser Arg Glu Leu Pro Gly His 
115 120 

Phe Leu Asp Asp Asn Gin He He 



Thr Gly Tyr Leu Ser Cys Cys Arg 
130 



135 140 



Thr Ser Ser Gly Asp Thr Thr Cys Ala Leu Trp Asp He Glu Thr Gly 

ISO 155 1S0 

35 145 I 50 

Gin Gin Thr Val Gly Phe Ala Gly His Ser Gly Asp Val Met Ser Leu 



165 



170 



175 



Ser Leu Ala Pro Asp Gly Arg Thr Phe Val Ser Gly Ala Cys Asp Ala 
180 I" I 90 

Ser He Lys Leu Trp Asp Val Arg Asp Ser Met Cys Arg Gin Thr Phe 
195 200 205 

He Gly His Glu Ser Asp He Asn Ala Val Ala Phe Phe Pro Asn Gly 
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TVr Ala Phe Thr Thr Gly S er Asp Asp Al a Thr Cy S Arg Leu Phe Asp 

230 235 240 

Leu Arg Ala Asp Gin Glu Leu Leu Met Tyr Ser His Asp Asn lie lie 
245 

260 2 " 27Q 

Ala Gly Tyr Asp Asp Phe A sn Cys Asn lie Tr P Asp Ala Met Lys Gly 
25 280 285 

Asp Arg Ala Gly Val Leu Ala Gly His Asp Asn Arg Val Ser Cys Leu 
290 295 300 

Gly Val Thr Asp Asp Gly Met A la Val Ala Thr Gly Ser Trp Asp Ser 

310 "J! C 

20 320 
Phe Leu Lys lie Trp Asn 
325 



10 



15 



25 



30 



40 



(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

35 <iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : G- BETA DROSOPH, Fig. 23 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 



Met Asn Glu Leu Asp Ser Leu Arg Gin Glu Ala Glu Ser Leu Lys Asn 

5 10 15 

Ala lie Arg Asp Ala Arg Lys Ala Ala Cys Asp Thr Ser Leu Leu Gin 
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20 

>1, Ala Thr Ser Leu Glu Pro He Gly Ar g He Gin Met «g *r tt, 

35 40 
«g Thr L» Arc, Gly His I^u Ala Lys II. Tyr Ala Met His Trp aly 
so 

Asn Asp ser Ar g Asn « va! Ser Ala Ser .In Asp Gly Lys Leu lie 

70 

65 7U 



va! Trp Asp ser His Thr Thr Asn Lys val His Ala He Pro Leu Arg 

90 

85 yU 

ser ser Trp val W Thr cys Ala Tyr Ala Pro ser sly ser Tyr Val 

1 05 11 
100 10b 

Ala Cys Gly Gly Leu Asp Asn Met Cys Ser He Tyr Asn Leu Lys Thr 

115 120 125 

Arg Glu Gly Asn Val Arg val Ser Arg Glu Leu Pro Gly His Gly Gly 

i 7 5 140 
130 135 

Tyr L eu Ser Cys Cys Arg Phe Leu Asp Asp Asn Gin He Val Thr Ser 
145 150 

Ser Gly Asp Met Ser Cys Gly Leu Trp Asp He Glu Thr Gly Leu Gin 
165 170 1 

Val Thr Ser Phe Leu Gly His Thr Gly Asp Val Met Ala Leu Ser Leu 
180 I 85 190 

Ala Pro Gin Cys Lys Thr Phe Val Ser Gly Ala Cys Asp Ala Ser Ala 

900 205 
195 ^ uu 

210 

His Glu Ser Asp He Asn Ala Val Thr Phe Phe Pro Asn Gly Gin Ala 

225 2jJU 

ma Thr Cvs Arq Leu Phe Asp He Arg 
Phe Ala Thr Gly Ser Asp Asp Ala Thr Cys Arg ^ 



245 



250 



Ma Asp Gin Glu Leu Ala Met Tyr Ser His Asp Asn He lie Cys Gly 
260 »" " 
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He Thr Ser Val Ala Phe Ser Lys Ser Gly Arg Leu Leu Leu Ala Gly 
275 285 



10 



15 



20 



30 



35 



40 



Tyr Asp Asp Phe Asn Cys Asn Val Trp Asp Thr Met Lys Ala Glu Arg 

290 oqc 

300 

Ser Gly He Leu Ala Gly His Asp Agn Arg ^ ^ ^ ^ ^ 

310 11B; 

J15 320 

Thr Glu Asn Gly Met Ala Val Ala Thr Gly Ser Trp Asp Ser Phe Leu 



325 330 



Arg Val Trp Asn 
340 

(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 317 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



335 



(ii) MOLECULE TYPE: protein 
25 (iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



(vi) ORIGINAL SOURCE: 

(O INDIVIDUAL ISOLATE : G-BETA HUMAN, Fig. 24 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:41: 

Met Thr aiu Gin Met Thr Leu Arg Gly Thr Leu Lys Gly His Asn Gly 

5 10 IS 

Trp val Thr Gin He Ala Thr Thr Pro Gin Phe Pro Asp Met lie Leu 

Ser Ala Ser Arg Asp Lys Thr He lie Met Trp Lys Leu Thr Arg Asp 

40 45 

Glu Thr Asn Tyr Gly He Pro Gin Arg Ala Leu Arg Gly His Ser His 



55 



60 
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20 



25 



30 



35 



P„e Val Ser W val Val II. Ser Ser Asp -V - »- « ~ 

65 70 

Gly ser Trp Asp Gly Thr Leu Ar 9 Leu Trp Asp Leu Thr Thr Gly Thr 
B5 90 

„u «.i nv His Thr Lys Asp Val Leu Ser Val Ala 
Thr Thr Arg Arg Phe Val Gly His Tnr uy v 

100 105 1 

Phe ser ser Asp Asn Arg 0 ln He Val Ser aiy Ser Arg Asp Lys Thr 

115 120 
H. Lys Leu Trp Asn Thr Leu Gly Val Cys Lys Tyr Thr Val Gin Asp 

130 135 

Glu Ser Hi, Ser Glu Trp val ser Cys val «, Ph. Ser Pro Asn ser 
145 150 " 

ser Asn Pro He He Val ser cys Oly Trp Asp Lys Leu val Lys val 
165 170 

Trp Asn Leu Ala Asn cys Lys Leu Lys Thr Asn His He Gly His Thr 

180 185 

Gly Tyr Leu Asn Thr Val Thr Val Ser Pre Asp Gly Ser Leu cys Ala 

900 205 
195 ^ uu 

915 220 
210 21:3 

Lys His Leu Tyr Thr Leu Asp oly oly Asp He lie Asn Al, Leu cys 

9**0 I^S 

225 

Pfce ser Pro Asn Arc, Tyr Trp Leu cys Al, Ala Thr Gly Pro ser He 
245 250 

Lys He Trp Asp Leu Glu Gly Lys He He val Asp Glu Leu Lys Gin 
260 265 

Glu val He ser Thr Ser Ser Lys Ala Glu Pro Pro Gin CVS Thr Ser 

275 230 
Leu Ala Trp ser Ala Asp Gly 01* Thr Leu Ph. Ala Gly Tyr Thr Asp 

290 295 
Asn Leu val Arg Val Trp Gin Val Thr He Gly Thr Arg 



45 



WO 95/21252 



10 



15 



20 



25 



30 



35 



40 



45 
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109 



305 



310 



315 



(2) INFORMATION FOR SEQ ID NO: 42: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : G-Beta 2 (Human), Fig. 25 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 

Met Ser Glu Leu Glu Gin Leu Arg Gin Glu Ala Glu Gin Leu Arg Asn 



10 



Gin He Arg Asp Ala Arg Lys Ala Cys Gly Asp Ser Thr 



20 



25 



15 

Leu Thr Gin 
30 



He Thr Ala Gly Leu Asp Pro Val Gly Arg lie Gin Met Arg Thr Arg 
35 4 ° 45 

Arg Thr Leu Arg Gly His Leu Ala Lys lie Tyr Ala Met His Trp Gly 
50 55 60 

Thr Asp Ser Arg Leu Leu Val Ser Ala Ser Gin Asp Gly Lys Leu lie 

He Trp Asp Ser Tyr Thr Thr Asn Lys Val His Ala He Pro Leu Arg 
85 90 95 

Ser Ser Trp Val Met Thr Cys Ala Tyr Ala Pro Ser Gly Asn Phe Val 
100 110 

Ala cys Gly Gly Leu Asp Asn He Cys Ser lie Tyr Ser Leu Lys Thr 
115 «0 12S 

Arg Glu Gly Asn Val Arg Val Ser Arg Glu Leu Pro Gly His Thr Gly 
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10 



15. 



20 



25 



30 



35 



40 



130 



- 110 - 



135 



140 



Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Asn Gin He He Thr Ser 
145 

Ser Gly Asp Thr Thr Cys Ala Leu Trp Asp He Glu Thr Gly Gin Gin 
165 170 175 



Thr Val Gly Phe Ala Gly His Ser Gly Asp V.1 Met Ser Leu Ser Leu 



180 



185 



190 



Ala Pro Asp Gly Arg Thr Phe Val Ser 



Gly Ala Cys Asp Ala Ser lie 



195 



200 



205 



Lys Leu Trp Asp Val Arg Asp Ser Met Cys Arg Gin Thr Phe He Gly 



210 



215 



220 



His Glu Ser Asp He Asn Ala Val Ala Phe Phe Pro Asn Gly Tyr Ala 



225 



230 



235 



240 



Phe Thr Thr Gly Ser Asp Asp Ala Thr Cys Arg Leu Phe Asp Leu Arg 
245 250 255 

Ala Asp Gin Glu Leu Leu Met Tyr Ser His Asp Asn He He Cys Gly 
260 265 270 

lie Thr ser Val Ala Phe Ser Arg Ser Gly Arg Leu Leu Leu Ala Gly 
275 280 285 

Tyr Asp Asp Phe Asn Cys Asn lie Trp Asp Ala Met Lys Gly Asp Arg 
290 295 300 

Ala Gly Val Leu Ala Gly His Asp Asn Arg Val Ser Cys Leu Gly Val 



305 



310 



315 



320 



Thr Asp Asp Gly Met Ala Val Ala Thr Gly Ser Trp Asp Ser Phe Leu 



325 



330 335 



Lys lie Trp Asn 
340 



2) INFORMATION FOR SEQ ID NO: 43: 



(i) SEQUENCE CHARACTERISTICS: 
45 (A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 
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(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : G-Beta 4 (mouse), Fig. 26 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:43 : 

Lys Lys Asx Glu Thr Asx Val Asn Met Gly Arg Tyr Thr Pro Arg He 
15 « 15 



10 



15 



20 



30 



35 



40 



45 



Lys His lie Lys Arg Pro Arg Arg Thr Asp Xaa Xaa 



20 25 



Gly 



(2) INFORMATION FOR SEQ ID NO: 44: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 718 amino acids 
25 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : GROUCHO PROTEIN DROSOPH, Fig. 27 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 



44 ; 



Met Tyr Pro Ser Pro Val Arg His Pro Ala Ala Gly Gly Pro Pro Pro 
1 

Gin Gly Pro He Lys Phe Thr He Ala Asp Thr Leu Glu Arg Ile Lys 
20 2 5 30 

Glu Glu Phe Asn Phe Leu Gin Ala His Tyr His Ser lie Lys Leu Glu 
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10 



15 



20 



25 



30 



35 



40 



45 
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35 



40 45 



Cys Glu Lys Leu Ser Asn Glu Lys Thr Glu Met Gin Arg His Tyr Val 
50 " 

Met Tyr Tyr Glu Met Ser Tyr Gly Leu Asn Val Glu Met His Lys Gin 
65 70 75 

Thr Glu lie Ala Lys Arg Leu Asn Thr Leu He Asn Gin Leu Leu Pro 
85 90 " 

i f|R 110 

100 lu;5 

Ala Lys Gin Val Thr Met Gin Glu Leu Asn Leu He lie Gly Gin Gin 
115 120 125 

lie His Ala Gin Gin Val Pro Gly Gly Pro Pro Gin Pro Met Gly Ala 
130 

L eu Asn Pro Phe Gly Ala Leu Gly Ala Thr Met Gly Leu Pro His Gly 
145 "0 155 

Pro Gin Gly Leu Leu Asn Lys Pro Pro Glu His His Arg Pro Asp He 
165 1™ 

Lys Pro Thr Gly Leu Glu Gly Pro Ala Ala Ala Glu Glu Arg Leu Arg 

180 185 

195 200 

L eu Asp He Glu Asn Asp Ser Lys Arg Arg Lys Asp Glu Lys Leu Gin 
210 

Glu Asp Glu Gly Glu Lys Ser Asp Gin Asp Leu Val Val Asp Val Ala 
225 

Asn Glu Met Glu Ser His Ser Pro Arg Pro Asn Gly Glu His Val Ser 
245 250 " 5 

Met Glu Val Arg Asp Arg Glu Ser Leu Asn Gly Glu Arg Leu Glu Lys 
260 265 270 

Pro ser Ser Ser Gly He Lys Gin Glu Arg Pro Pro Ser Arg Ser Gly 



275 



280 



285 



10 



15 



45 
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Ser Ser Ser Ser Arg Ser Thr 



Pro Ser Leu Lys Thr Lys Asp Met Glu 
300 



Lys Pro Gly Thr Pro Gly Ala Lys Ala Arg Thr Pro Thr Pro Asn Ala 
Ala Ala Pro Ala Pro Gly Val Asn Pro Lys Gin Met Met Pro Gin Gly 



325 



330 



335 



Pro Pro Pro Ala Gly Tyr Pro Gly Ala 



340 



345 



Pro Tyr Gin Arg Pro Ala Asp 



350 



Pro Tyr Gin Arg Pro Pro Ser Asp Pro Ala Tyr Gly Arg Pro Pro Pro 

365 

Met Pro Tyr Asp Pro His Ala His Val Arg Thr Asn Gly lie Pro His 



370 



375 



380 



Pro Ser Ala Leu Thr Gly Gly Lys Pro Ala Tyr Ser Phe His Met Asn 

385 390 

^ 5 400 
Gly Glu Gly ser Leu Gin Pro Val Pro Phe Pro Pro Asp Ala Leu Va! 

420 

Gly Glu Val val Cys Ala Val Thr He Ser Asn Pro Thr Lys Tyr Val 

30 

Tyr Thr Gly Gly Lys Gly Cys Val Lys Val Trp Asp He Ser Gin Pro 

450 ice 

460 

Gly Asn Lys Asn Pro Val Ser Gin Leu Asp cys Leu Gin Arg Asp Asn 

470 475 480 

Tyr lie Arg Ser Val Lys Leu Leu Pro Asp Gly Arg Thr Leu He Val 
485 

Gly Gly Glu Ala Ser Asn Leu Ser He Trp Asp Leu Ala Ser Pro Thr 



500 



505 



510 



Pro Arg He Lys Ala Glu Leu Thr Ser Ala Ala Pro Ala Cys Tyr Ala 
515 520 525 

Leu Ala Ser Pro Asp Ser Lys Val Cys Phe Ser Cys Cys Ser Asp Gly 
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530 

^ u . ,1. val Trp Asp « His »n Olu ... Le. V,! «, «- 

545 " U 

Oln Oly His Thr Asp aiy Ala Ser Cys Xle A s P He Ser Pro Asp aly 
565 570 

Ser Arg Leu Trp Thr aly Oly Leu Asp Asn Thr Val Ar g Ser Trp Asp 
580 585 

L eu Arg Olu Oly ^g Gin Leu Gin Gin His Asp Phe Ser Ser Gin lie 
595 600 



10 



15 



20 



25 



30 



35 



615 



620 



610 

Olu Asn Ser His Val Glu Val Leu His Ala Ser Lys Pro Asp Lys Tyr 

635 640 



625 



630 



Gin Leu His Leu His Glu Ser Cys Val Leu Ser Leu Arg Phe Ala Ala 
645 * 50 655 



cys Gly Lys Trp Phe Val Ser Thr Gly Lys Asp Asn Leu Leu Asn Ala 
660 665 670 

Trp Arg Thr Pro Tyr Gly Ala Ser He Phe Gin Ser L ys Glu Thr Ser 

675 680 
Ser Val Leu Ser Cys Asp He Ser Thr Asp Asp Lys Tyr He Val Thr 



690 



695 



700 



Gly Ser Gly Asp Lys Lys Ala Thr Val Tyr Glu Val He Tyr 



705 710 



715 



40 



[2) INFORMATION FOR SEQ ID NO: 45: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 341 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: protein 

45 

(iii) HYPOTHETICAL: NO 
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(iv) ANTI- SENSE: NO 



10 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GTP binding protein (squid), Fig. 28 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4 5: 

Met Thr Ser Glu Leu Glu Ala Leu Arg Gin Glu Thr Glu Gin Leu Lys 
1 5 10 15 . 

Asn Gin He Arg Glu Ala Arg Lys Ala Ala Ala Asp Thr Thr Leu Ala 
20 25 30 

Met Ala Thr Ala Asn Val Glu Pro Val Gly Arg He Gin Met Arg Thr 
15 35 4 0 45 

Arg Arg Thr Leu Arg Gly His Leu Ala Lys He Tyr Ala Met His Tr P 
50 55 60 



20 



25 



30 



35 



40 



Ala Ser Asp Ser Arg Asn Leu Val Ser Ala Ser Gin Asp Gly Lys Leu 
" 70 75 80 

He Val Trp Asp Gly Tyr Thr Thr Asn Lys Val His Ala He Pro Leu 
85 9 o 95 

Arg Ser Ser Trp Val Met Thr Cys Ala Tyr Ala Pro Ser Gly Asn Tyr 
100 105 110 

Val Ala Cys Gly Gly Leu Asp Asn He Cys Ser He Tyr Ser Leu Lys 
115 120 125 

Thr Arg Glu Gly Asn Val Arg Val Ser Arg Glu Leu Pro Gly His Thr 
"0 135 140 

Gly Tyr Leu Ser Cys Cys Arg Phe He Asp Asp Asn Gin He Val Thr 
145 150 155 160 

Ser Ser Gly Asp Met Thr Cys Ala Leu Trp Asn He Glu Thr Gly Asn 
165 170 175 

Gin He Thr Ser Phe Gly Gly His Thr Gly Asp Val Met Ser Leu Ser 
180 185 190 



Leu Ala Pro Asp Met Arg Thr Phe Val Ser Gly Ala Cys Asp Ala Ser 

205 



45 195 200 
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Ala Lys Leu Phe Asp He Arg Asp Gly He Cy S Lys Gin Thr Phe Thr 
210 215 220 



10 



15 



40 



Gly His Glu ser Asp He Asn Ala lie Thr Tyr Phe Pro Asn Gly Phe 

o-5c 240 
225 230 235 

Ala Phe Ala Thr Gly Ser Asp Asp Ala Thr Cys Arg Leu Phe Asp lie 
245 250 255 

Arg Ala Asp Gin Glu lie Gly Met Tyr Ser His Asp Asn He He Cys 
260 265 270 

Ser Lys Ser Gly Arg Leu Leu Leu Gly 



Gly He Thr Ser Val Ala Phe Ser Lys 
275 



280 285 



Gly Tyr Asp Asp Phe Asn Cys Asn Val Trp Asp Val Leu Lys Gin Glu 



290 



295 300 



Arg 

20 305 
Val 



Ala Gly Val Leu Ala Gly His Asp Asn Arg Val Ser Cys Leu Gly 
310 315 320 

Thr Glu Asp Gly Met Ala Val Ala Thr Gly Ser Trp Asp Ser Phe 



325 



330 



335 



25 Leu Lys He Trp Asn 

340 

(2) INFORMATION FOR SEQ ID NO: 46: 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 410 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

35 (ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



(vi) ORIGINAL SOURCE : 

(C) INDIVIDUAL ISOLATE: IEF SSP 9306, Fig. 29 



45 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 
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Met Ala Asp Lys Glu Ala Ala Phe Asp Asp Ala Val Glu Glu Arg Val 
15 "15 

He Asn Glu Glu Tyr Lys He Trp Lys Lys Asn Thr Pro Phe Leu Tyr 
20 25 30 

Asp Leu Val Met Thr His Ala Leu Glu Trp Pro Ser Leu Thr Ala Gin 
35 40 45 



10 



15 



20 



25 



30 



35 



40 



45 



Trp Leu Pro Asp Val Thr Arg Pro Glu Gly Lys Asp Phe Ser He His 
50 55 60 

Arg Leu Val Leu Gly Thr His Thr Ser Asp Glu Gin Asn His Leu Val 
65 70 75 80 

He Ala Ser Val Gin Leu Pro Asn Asp Asp Ala Gin Phe Asp Ala Ser 
85 90 95 

His Tyr Asp Ser Glu Lys Gly Glu Phe Gly Gly Phe Gly Ser Val Ser 

ioo 10S 11Q 

Gly Lys lie Glu He Glu He Lys lie Asn His Glu Gly Glu Val Asn 



"5 120 



125 



Arg Ala Arg Tyr Met Pro Gin Asn Pro Cys He lie Ala Thr Lys Thr 
130 135 



140 



Pro Ser Ser Asp Val Leu Val Phe Asp Tyr Thr Lys His Pro Ser Lys 
145 150 160 

Pro Asp Pro Ser Gly Glu Cys Asn Pro Asp Leu Arg Leu Arg Gly His 
165 i^o 175 

Gin Lys Glu Gly Tyr Gly Leu Ser Trp Asn Pro Asn Leu Ser Gly His 
180 185 190 

Leu Leu Ser Ala Ser Asp Asp His Thr He Cys Leu Trp Asp He Ser 
195 2 oo 205 

Ala Val Pro Lys Glu Gly Lys Val Val Asp Ala Lys Thr II 
210 215 220 

Gly His Thr Ala Val Val Glu Asp Val Ser Trp His Leu Leu His Glu 

225 230 235 

•"5 240 

Ser Leu Phe Gly Ser Val Ala Asp Asp Gin Lys Leu Met He Trp Asp 



e Phe Thr 
220 



PCT/US95/01210 

WO 95/21252 

- 118 - 

245 ' 250 255 

Thr Arg Ser Asn Asn Thr Ser Lys Pro Ser His Ser val Asp Ala His 



15 



20 



30 



260 



265 



270 



25 370 



Thr Ala Glu Val Asn Cys Leu Ser Phe Asn Pro Tyr Ser Glu Phe lie 
275 280 285 

Leu Ala Thr Gly Ser Ala Asp Lys Thr Val Ala Leu Trp Asp Leu Arg 
290 295 300 

Asn Leu Lys Leu Lys Leu His Ser Phe Glu Ser His Lys Asp Glu He 
305 

Phe Gin Val Gin Trp Ser Pro His Asn Glu Thr He Leu Ala Ser Ser 
325 "0 335 

Gly Thr Asp Arg Arg Leu Asn Val Trp Asp Leu Ser Lys lie Gly Glu 
340 345 350 

Glu Gin Ser Pro Glu Asp Ala Glu Asp Gly Pro Pro Glu Leu Leu Phe 
355 360 365 

lie His Gly Gly His Thr Ala Lys He Ser Asp Phe Ser Trp Asn Pro 

375 380 



Asn Glu Pro Trp 
385 



Val He Cys Ser Val Ser Glu Asp Asn He Met Gin 

400 



390 395 



Val Trp Gin Met Glu Leu Val Leu Asp His 



405 410 



(2) INFORMATION FOR SEQ ID NO: 47: 

35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 317 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

40 (ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

45 

(vi) ORIGINAL SOURCE: 



10 



25 



40 



45 
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(C) INDIVIDUAL ISOLATE: HUMAN 12.3, Fig. 30 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:47 : 

Met Thr Glu Gin Met Thr Leu Arg Gly Thr Leu Lys Qly Hig ^ ^ 

5 10 15 

Trp val Thr Gin lie Ala Thr Thr Pro Gin Phe Pro Asp Met lie Leu 

20 ^ c 

" 30 

Ser Ala Ser Arg Asp Lys T hr He lie Met Trp Lys Leu Tnr Arg Asp 

* U 45 
Olu Thr As„ Tyt sly a . pro Gln ^ ^ ^ s ^ 

" 60 
Phe val ser Asp Val Val He Ser Ser Asp Gly cm Phe Ala Leu Ser 

Gly Ser Trp Asp Gly Thr Leu Arg Leu Trp Asp Leu Thr Thr Gly Thr 

yU 95 
LZQ 125 

He Lys U» Trp Asn Thr Leu Gly » Cys Ly5 ^ Thr ^ ^ ^ 

135 140 

Olu ser His s.r 3iu Ir p val ser Cys w ^ phe s ^ 

■ Li35 160 

Ser Asn Pro lie lie Val sot- n„ e ~i 

ne val Ser Cys Gly Trp Asp Lys Leu Val Lys Val 

165 170 

Trp Asn Leu Ala Asn Cys Lys Leu Lys Thr Asn His He Gly His Thr 
180 185 190 

Gly Tyr Leu Asn Thr Val Thr Val Ser Pro Asp Gly ser Leu Cys Ala 

195 200 205 

Ser Gly Gly Lys Asp Gly Gin Ala Met Leu Trp Asp Leu Asn Glu Gly 



210 215 

220 



PCTAJS95/01210 

WO 95/21252 



10 



15 



20 



25 



120 - 



Lys His Leu Tyr Thr Leu Asp Gly Gly Asp 



He He Asn Ala Leu Cys 



225 



230 



235 



240 



Phe ser Pre Asn Arg Tyr Trp Leu Cys Al. Al. Thr =ly Pro ser He 

250 255 

245 

Lys II. Trp Asp L» Glu Gly Lys lie He val Asp Glu Leu Lys Gin 

-p/rc 27U 
260 2 " 



275 260 

L eu Ala Trp Ser Ala Asp Gly Gin Thr Leu Phe Ala Gly Tyr Thr Asp 

295 300 

290 



Asn Leu 
305 



val Arg Val Trp Gin Val Thr lie Gly Thr Arg 



310 



315 



(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 425 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

30 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: IEF -7442 - human, Fig. 31 



35 



(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 48: 

Met Ala Ser Lys Glu Met Phe Glu Asp Thr Val Glu Glu Arg Val He 



10 15 



40 



A sn Glu Glu Tyr Lys He Trp Lys Lys Asn Thr Pro Phe Leu Tyr Asp 

25 30 



20 



Leu val Met Thr His Ala Leu Gin Trp Pro Ser Leu Thr Val Gin Trp 

40 45 



45 



35 
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Leu Pro Glu Val Thr Lys Pro Glu Gly Lys Asp Tyr Ala Leu His Trp 
50 " .0 

Leu Val Leu Gly Thr His Thr Ser Asp Glu Gin Asn His Leu Val Val 

65 70 7 c 

Ala Arg Val His lie Pro Asn Asp Asp Ala Gin Phe Asp Ala Ser His 
85 90 



10 



15 



25 



30 



40 



45 



95 



Cys Asp Ser Asp Lys Gly Glu Phe Gly Gly Phe Gly Ser Val Thr Gly 
"0 105 



110 



Lys lie Glu Cys Glu He Lys lie Asn His Glu Gly Glu Val Asn Arg 



"5 120 



125 



Ala Arg Tyr Met Pro Gin Asn Pro His lie He Ala Thr Lys Thr Pro 
130 135 



140 



Ser Ser Asp Val Leu Val Phe Asp Tyr Thr Lys His Pro Ala Lys Pro 
Asp Pro Ser Gly Glu Cys Asn Pro Asp Leu Arg Leu Arg Gly His Gin 



165 



170 



175 



Lys Glu Gly Tyr Gly Leu Ser Trp Asn Ser Asn Leu Ser Gly His Leu 
180 185 190 

Leu ser Ala Ser Asp Asp His Thr Val Cys Leu Trp Asp lie Asn Ala 
195 200 205 

Gly Pro Lys Glu Gly Lys He Val Asp Ala Lys Ala He Phe Thr Gly 
210 215 220 



La Tr P His Leu Leu His Glu Ser 
225 230 235 

235 240 



Thr 



His Ser Ala Val Val Glu Asp Val Al 
225 230 

Leu Phe Gly Ser Val Ala Asp Asp Gin Lys Leu Met lie Trp Asp 
245 250 255 

Arg ser Asn Thr Thr Ser Lys Pro Ser His Leu val Asp Ala His Thr 
260 255 27Q 

Ala Glu Val Asn Cys Leu Ser Phe Asn Pro Tyr Ser Glu Phe lie Leu 
275 280 

Ala Thr Gly Ser Ala Asp Lys Thr Val Ala Leu Trp Asp Leu Arg Asn 
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10 



20 



25 



30- 



35 



290 



- 122 - 

295 300 



L eu Lys Leu Lys Leu His Thr Phe Glu Ser His Lys Asp Glu He Phe 
305 

Gin Val His Trp Ser Pro His Asn Glu Thr lie Leu Ala Ser Ser Gly 
325 330 335 

Thr Asp Arg Arg Leu Asn Val Trp Asp Leu Ser Lys He Gly Glu Glu 
340 345 350 

Gin Ser Ala Glu Asp Ala Glu Asp Gly Pro Pro Glu Leu Leu Phe He 



355 



360 



365 



Gly Gly His Thr Ala Lys He Ser Asp Phe Ser Trp Asn Pro Asn 



15 His 

375 360 



370 



Glu Pro Trp 
385 



Val He Cys Ser Val Ser Glu Asp Asn He Met Gin He 



390 



395 



400 



Trp Gin Met Ala Glu Asn He Tyr Asn Asp Glu Glu Ser Asp Val Thr 
405 410 415 

Thr Ser Glu Leu Glu Gly Gin Gly Ser 
420 425 

(2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 05 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

<iv) ANTI- SENSE: NO 

4 0 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Insulin-like growth factor binding 

protein complex, Fig. 32 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 

Met Ala Leu Arg Lys Gly Gly Leu Ala Leu Ala Leu Leu Leu Leu Ser 



10 



40 



45 
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15 10 15 

Trp Val Ala Leu Gly Pro Arg Ser Leu Glu Gly Ala Asp Pro Gly Thr 
20 25 30 

Pro Gly Glu Ala Glu Gly Pro Ala Cys Pro Ala Ala Cys Val Cys Ser 
35 40 45 

Tyr Asp Asp Asp Ala Asp Glu Leu Ser Val Phe Cys Ser Ser Arg Asn 

55 60 

Leu Thr Arg Leu Pro Asp Gly Val Pro Gly Gly Thr Gin Ala Leu Trp 

70 7t - 

/b 80 

Leu Asp Gly ash Asn Leu Ser Ser Val Pro Pro Ala Ala Phe Gin Asn 

Leu Ser Ser Leu Gly Phe Leu Asn Leu Gin Gly Gly Gin Leu Gly Ser 

110 

Leu Glu Pro Gin Ala Leu Leu Gly Leu Glu Asn Leu Cys His Leu His 

125 

Leu Glu Arg Asn Gin Leu Arg Ser Leu Ala Leu Gly Thr Phe Ala His 

J.J0 135 

X " 140 

Thr Pro „. ^ u ala s „ L . u Qly ^ ^ ^ ^ ^ ^ ^ ^ 

150 cc 

160 

165 170 
Leu Gly Trp Asn Ser Leu Ala Val Leu Pro Asp Ala Ala Phe Arg Gly 

0 IRC 

185 190 

Leu Gly Ser Leu Arg Glu Leu Val Leu Ala Gly Asn Arg Leu Ala Tyr 

^ uu 205 

Lau Pto *l a Le „ Phe ser 01y Leu Ala aa ^ l ^ 

215 220 

Leu ser Arg Asn Ala Leu Arg Ala lie Lys Ala Asn Val Phe Val Gin 

ZJt> 240 
Leu Pro Arg Leu Gin Lys Leu Tyr Leu Asp Arg Asn Leu lie Ala Ala 



25 



245 



250 



255 



10 



20 



35 



45 
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VI M. «. »ly "a Phe Leu oly 1- Lys - «, Trp «- «P 

260 265 

L eu Mr Hi, «. *, V,l Oly Leu - «- « ~ 

u-; <= aqn Ala He Ala Ser 
Leu Leu Gly Leu Arg Val Leu Arg Leu Ser His Asn Ala 

290 295 3 

Leu Arg Pro Arg Thr Phe Lys Asp Leu His Phe Leu Glu Glu Leu Gin 

310 

305 J1U 

u„ Oly His Asn *, He "9 «- Leu «» S « ^ oly 

325 JJU 

t eu «ay 01. Leu Olu V.X Leu Thr Leu Asp His » 01. Leu «» «« 

340 



val Lys Ala Oly Ala Phe Leu oly Leu Thr As» val Ma val Mec Asn 

3 6 5 

Pro Glu Gin val Phe Arg Gly 



360 365 
355 360 



Leu Ser Gly Asn Cys Leu Arg Asn Leu 



375 380 
370 



His Leu Glu Gly Ser Cys Leu Gly Arg 



Leu Gly Lys Leu His Ser Leu ex. Leu - 
385 390 

Xle Arg Pro His Thr Phe Thr Gly Leu Ser Gly Leu Arg Arg Leu Phe 
405 410 41 

Leu Lys Asp Asn Gly Leu Val Gly He Glu Glu Gin Ser Leu Trp Gly 



425 



420 

Glu Leu Asp Leu Thr Ser Asn Gin Leu Thr His 



435 



Leu Ala Glu Leu Leu 
435 

Leu Pro His Arg Leu Phe Gin Gly Leu Gly Lys Leu Glu Tyr Leu Leu 
450 

Leu Ser Arg Asn Arg Leu Ala Glu Leu Pro Ala Asp Ala Leu Gly Pro 
465 470 

L eu Gin Arg Ala Phe Trp Leu Asp Val Ser His Asn Arg Leu Glu Ala 
485 490 



Leu Pro Asn Ser Leu Leu Ala Pro Leu Gly Arg Leu Arg Tyr Leu Ser 



10 



15 



25 



35 



40 



WO 95/21252 

PCT/US95/01210 

- 125 - 

Leu Arg Asn Asn Ser Leu Arg Thr Phe Thr Pro Gin Pro Pro Gly Leu 

^ u 525 

G1U Arg Leu Trp Leu Qlu Gly Asn pro ^ l ^ 

o J U c -a c 

bJ5 540 

Lys Ala Leu Arg Asp Phe Ala Leu Gin Asn Pro Ser Ala Val Pro- Arg 

550 ccr 

" b 560 
Phe val Gin Ala lie Cys Glu Gly Asp Asp Cys Gin Pro Pro Ala Tyr 

580 585 590 

Asp Leu Arg Asp Leu Ser Glu Ala His Phe Ala Pro Cys 

595 6 °0 ,- nc 

20 605 

(2) INFORMATION FOR SEQ ID NO: 50: 

fi) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 603 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 



(ii) MOLECULE TYPE : protein 
30 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



(vi) ORIGINAL SOURCE : 

(O INDIVIDUAL ISOLATE : Insulin-like growth factQr b±nd 
pro. complex- rat, Fig. 33 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 

Met Ala Leu Arg Thr Cly oiy. Pro Ala Leu Val Val Leu Leu Ala P he 

5 10 15 

Trp val Ala Leu oiy Pro Cys His Leu Gin aly Thr Asp Pro Qly ^ 



20 25 



45 30 
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35 

Us Asp Asp Tyr Thr Asp Glu - ser val - Cys Ser Ser Lys Asn 

55 60 
SO 33 

, on T1 _ Pro val Ser Thr Arg Ala Leu Trp 
Leu Thr His Leu Pro Asp Asp He Pro va± ^ 

65 70 

5or o er Tie Pro Ser Ala Ala Phe Gin Asn 
Leu Asp Gly Asn Asn Leu Ser Ser He Pro 

B5 90 

Leu Ser Ser Leu Asp Phe Leu Asn Leu Gin Gly Ser Trp Leu Arg Ser 

100 105 
Leu Glu Pro Gin Ala Leu Leu Gly Leu Gin Asn Leu Tyr Tyr Leu His 

Ala Val Gly Leu Phe Thr His 



10 



20 



25 



35 



40 



15 Lieu uiu *r^w w-** 

115 120 1 



Leu Glu Arg Asn Arg Leu Arg Asn Leu 

135 -"-"^ 
130 iJ:> 

Thr Pro ser Leu Ala ser Leu ser Leu ser ser Asn Leu Leu Gly «g 
145 150 

Leu Glu Glu Oly U. Phe Gin Sly Leu ser His Leu Trp Asp u« Asn 
165 170 

Leu Gly Trp Asn ser Leu val V.1 Leu Pro Asp Thr Val Phe Gin Gly 

180 185 

Leu Sly AS- Leu His Glu - vsl Leu Ala Giy Asn Lys Leu Thr Tyr 
155 200 

Leu Gin Pro Ala Leu Phe Cys Gly Leu Gly Glu Leu Arg Glu Leu ASP 

*?*L5 220 
210 2 " 

W u ser Arg Asn Al. Leu Arg ser val Lys Ala Asn val Phe val His 
225 «° " 5 

L,u Pro Arg Leu Gin Lys Leu Tyr Leu Asp Arg Asn Leu He Thr Ala 

245 2i5U 

val Ala Pro Gly Ala Phe Leu Gly He, Lys Ala Leu Arg Trp Leu Asp 

260 265 
„eu ser Hi. Asn Arg val Ala Gly Leu He, Glu Asp Thr Phe Pro Gly 



45 L.eu ser nis ~** ~ 3 285 

275 280 
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Leu Leu oiy Leu His Val Leu Arg Leu Ala His Asn Ala lie Ala Ser 
290 295 300 



10 



15 



25 



30 



40 



45 



Leu Arg Pro Arg Thr Phe Lys Asp Leu His Phe Leu Glu Glu Leu Gin 

Leu Gly His Asn Arg lie Arg Gin Leu Gly Glu Arg Thr Phe Glu Gly 
325 

Leu Gly Gin Leu Glu Val Leu Thr Leu Asn Asp Asn Gin lie Thr Glu 



34 <> 345 



350 



Val Arg Val Gly Ala Phe Ser Gly Leu Phe Asn Val Ala Val Met Asn 
355 360 365 



Leu Ser Gly Asn Cys Leu Arg Ser Leu Pro Glu Arg Val Phe Gin Gly 
370 375 380 

Leu Asp Lys Leu His Ser Leu His Leu Glu His Ser Cys Leu Gly His 



390 



395 



400 



460 



Val Arg Leu His Thr Phe Ala Gly Leu Ser Gly Leu Arg Arg Leu Phe 

Leu Arg Asp Asn Ser lie Ser ser lie Glu Glu Gin Ser Leu Ala Gly 
420 

Leu Ser Glu Leu Leu Glu Leu Asp Leu Thr Thr Asn Arg Leu Thr His 
435 440 445 

Leu Pro Arg Gin Leu Phe Gin Gly Leu Gly His Leu Glu Tyr Leu Leu 
450 455 

Leu Ser Tyr Asn Gin Leu Thr Thr 
4S5 470 

Leu Gin Arg Ala Phe Trp Leu Asp il e S er His Asn His Leu Glu Thr 
485 490 495 

Leu Ala Glu Gly Leu Phe Ser Ser Leu Gly Arg Val Arg Tyr Leu Ser 
500 505 51Q 

Leu Arg Asn Asn Ser Leu Gin Thr Phe Ser Pro Gin Pro Gly Leu Glu 
515 520 525 

Arg Leu Trp Leu Asp Ala Asn Pro Trp Asp Cys Ser Cys Pro Leu Lys 



35 «« " LSU Ser Ala Glu Val Leu Gly Pro 

465 470 



475 480 
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530 

Ala L eu Arg Asp Phe Ala X- G m Asn Pro Gly Val Val Pro Arg Phe 
545 550 " 

Val Cln Thr Val Cys Gl« Cly Asp Cys Gin Pro Val Tyr Thr Tyr 

565 570 " 

^ Asn Xle Thr Cys Ala oly Pro Ala Asn Val Ser Gly Leu Asp Leu 
580 585 

Arg Asp Val Ser Glu Thr His Phe Val His Cys 
595 600 



10 



15... (2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 409 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



20 



25 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE : 

(C) INDIVIDUAL ISOLATE: LIS1 (human), Fig. 34 



3 0- 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 

Met Val Leu Ser Gin Arg Gin Arg Asp Glu Leu Asn Arg Ala lie Ala 

10 15 

35 1 5 

Asp Tyr Leu Arg Ser Asn Gly Tyr Glu Glu Ala Tyr Ser Val Phe Lys 



20 25 



40 



45 



Lys Glu Ala Glu Leu Asp Val Asn Glu Glu Leu Asp Lys Lys Tyr Ala 

35 40 " 

Oly LeU Leu Glu Lys Lys Trp Thr Ser Val He Arg Leu Gin Lys Lys 
50 

val Met Glu Leu Glu Ser Lys Leu Asn Glu Ala Lys Glu Glu Phe Thr 
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65 70 75 ao 

Ser Gly Gly Pro Leu Gly Gin Lys Arg Asp Pro Lys Glu Trp lie Pro 
85 90 95 

5 

Arg Pro Pro Glu Lys Tyr Ala Leu Ser Gly His Arg Ser Pro Val Thr 
100 105 no 

Arg Val He Phe His Pro Val Phe Ser Val Met Val Ser Ala Ser Glu 
10 US 120 125 

Asp Ala Thr He Lys Val Trp Asp Tyr Glu Thr Gly Asp Phe Glu Arg 
130 i3 5 140 



15 



20 



30 



35 



45 



Thr Leu Lys Gly His Thr Asp Ser Val Gin Asp He Ser Phe Asp His 
145 150 155 160 

Ser Gly Lys Leu Leu Ala Ser Cys Ser Ala Asp Met Thr He Lys Leu 
165 170 1?5 

Trp Asp Phe Gin Gly Phe Glu Cys He Arg Thr Met His Gly His Asp 



180 185 



190 



His Asn Val Ser Ser Val Ala He Met Pro Asn Gly Asp His He Val 
25 195 200 205 

Ser Ala Ser Arg Asp Lys Thr He Lys Met Trp Glu Val Gin Thr Gly 
210 215 220 



Tyr Cys Val Lys Thr Phe Thr Gly His Arg Glu Trp Val Arg Met Val 
225 230 235 240 

Arg Pro Asn Gin Asp Gly Thr Leu He Ala Ser Cys Ser Asn Asp Gin 



245 250 



255 



Thr Val Arg Val Trp Val Val Ala Thr Lys Glu Cys Lys Ala Glu Leu 
260 265 270 

Arg Glu His Glu His Val Val Glu Cys He Ser Trp Ala Pro Glu Ser 



40 275 280 



285 



Ser Tyr Ser Ser He Ser Glu Ala Thr Gly Ser Glu Thr Lys Lys Ser 

290 295 300 

Gly Lys Pro Gly Pro Phe Leu Leu Ser Gly Ser Arg Asp Lys Thr Lys 

305 31 ° 315 320 
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Met Trp Asp Val Ser Thr Gly Met Cys Leu Met Thr Leu Val Gly His 
325 330 335 



10 



15 



20 



25 



35 



Asp Asn Trp Val Arg Gly Val Leu Phe His Ser Gly Gly Lys Phe He 

345 350 

Leu Ser Cys Ala Asp Asp Lys Thr Leu Arg Val Trp Asp Tyr Lys Asn 



355 



360 



365 



Lys Arg Cys Met Lys Thr Leu Asn Ala His Glu His Phe Val Thr Ser 



370 375 380 



Leu Asp 
385 



Phe His Lys Thr Ala Pro Tyr Val Val Thr Gly Ser Val Asp 



390 



395 



400 



Gin Thr Val Lys Val Trp Glu Cys Arg 
405 

(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 422 amino acids 

(B) TYPE: amino acid 

{ d ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE; protein 

(iii) HYPOTHETICAL: NO 

30 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE : 

(C) INDIVIDUAL ISOLATE: MD6 , Fig. 35 



40 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO:52: 

Met Glu Arg Lys Asp Phe Glu Thr Trp Leu Asp Asn lie Ser Val Thr 
x 5 10 15 

Ser Leu Met Asp Leu Gin Lys Asn Glu Thr Leu Asp His Leu 



Phe Leu 

20 



25 30 



45 35 



lie Ser Leu Ser Gly Ala Val Gin Leu Arg His Leu Ser Asn Asn Leu 

40 45 
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Glu Thr Leu Leu Lys Arg Asp p he LeU Lys Leu Leu Pro Leu Glu Leu 



10 



15 



25 



30 



40 



45 



50 55 



60 



Ser Phe Tyr Leu Leu Lys Trp Leu Asp Pro Gin Thr Leu Leu Thr Cys 
" 70 75 80 

Cys Leu val Ser Lys Gin Arg Asn Lys Val He Ser Ala Cys Thr Glu 
85 90 95 

Val Trp Gin Thr Ala Cys Lys Asn Leu Gly Trp Gin He Asp Asp Ser 
100 "5 ll0 

Val Gin Asp Ser Leu His Trp Lys Lys Val Tyr Leu Lys Ala He Leu 
115 «0 125 

Arg Met Lys Gin Leu Glu Asp His Glu Ala Phe Glu Thr Ser Ser Leu 
130 135 

He Gly His Ser Ala Arg Val Tyr Ala Leu Tyr Tyr Lys Asp Gly Leu 

150 155 160 



Ser 

175 



Leu Cys Thr Gly Ser Asp Asp Leu Ser Ala Lys Leu Trp Asp Val 
165 170 175 

Thr Gly Gin Cys Val Tyr Gly He Gin Thr His Thr Cys Ala Ala Val 
180 185 190 

Lys Phe Asp Glu Gin Lys Leu Val Thr Gly Ser Phe Asp Asn Thr Val 
195 200 205 

Ala Cys Trp Glu Trp Ser Ser Gly Ala Arg Thr Gin His Phe Arg Gly 

215 

His Thr Gly Ala Val Phe Ser Val Asp Tyr Ser Asp Glu Leu Asp lie 
225 230 

235 240 



Leu Val Ser Gly Ser Ala Asp Phe Ala Val Lys Val Trp Ala Leu Ser 
245 

Ala Gly Thr Cys Leu Asn Thr Leu Thr Gly His Thr Glu Trp Val Thr 
260 265 2?0 

Lys Val val Leu Gin Lys Cys Lys Val Lys Ser Leu Leu His Ser Pro 
275 280 285 

Gly Asp Tyr lie Leu Leu Ser Ala Asp Lys Tyr Glu He Lys He Trp 
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290 295 300 

Pro lie Gly Arg Glu He Asn Cys Lys Cys Leu Lys Thr Leu Ser val 

-410 315 320 

305 310 



10 



15_. 



20 



25 



35 



Ser Glu Asp Arg Ser lie Cys Leu Gin Pro Arg Leu His Phe Asp Gly 
325 33 ° 335 

Lys Tyr He Val Cys Ser Ser Ala Leu Gly Leu Tyr Gin Trp Asp Phe 
340 

Ala Ser Tyr Asp lie Leu Arg Val He Lys Thr Pro Glu Val Ala Asn 

355 3 *° 365 

Leu Ala Leu Leu Gly Phe Gly Asp Val Phe Ala Leu Leu Phe Asp Asn 
370 375 380 

His Tyr Leu Tyr He Met Asp Leu Arg Thr Glu Ser Leu He Ser Arg 

7 qc 400 
365 3 90 395 

Trp Pro Leu Pro Glu Tyr Arg Lys Ser Lys Arg Gly Thr Ser Phe Leu 



405 

Ala Gly Glu Arg Pro Gly 
420 

(2) INFORMATION FOR SEQ ID NO: 53: 



(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 422 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



410 415 



(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



40 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MSL1 , Fig. 36 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 

Met Asn Gin Cys Ala Lys Asp lie Thr His Glu Ala Ser Ser He Pro 
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15 



20 



133 - 



10 15 



He Asp Leu Gin Glu Arg Tyr Ser His Trp Lys Lys Asn Thr Lys Leu 
Leu Tyr Asp Tyr Leu Asn Thr Asn Ser Thr Lys Trp Pro Ser Leu Thr 



35 



40 



45 



Cys Gin Phe Phe Pro Asp Leu Asp Thr Thr Ser Asp Glu His Arg lie 
10 50 55 60 



Leu Leu ser Ser Phe Thr Ser Ser Gin Lys Pro Glu Asp Glu Thr He 

Tyr lie Ser Lys He Ser Thr Leu Gly His lie Lys Trp Ser Ser Leu 
85 90 95 

Asn Asn Phe Asp Met Asp Glu Met Glu Phe Lys Pro Glu Asn Ser Thr 
100 "5 110 

Arg Phe Pro Ser Lys His Leu Val Asn Asp He Ser He Phe Phe Pro 
115 120 125 

Asn Gly Glu Cys Asn Arg Ala Arg Tyr Leu Pro Gin Asn Pro Asp He 
130 "5 



He Ala Gly Ala Ser Ser Asp Gly Ala He Tyr He Phe Asp Arg Thr 

Lys His Gly Ser Thr Arg He Arg Gin Ser Lys He Ser His Pro Phe 

Glu Thr Lys Leu Phe Gly Se r His Gly Val n. Gln Asp Val Glu ^ 
35 19 ° 

Met Asp Thr ser Ser Ala Asp He Asn Glu Ala Thr Ser Leu Ala Trp 
195 200 205 

Asn Leu Gin Gin Glu Ala Leu Leu Leu Ser Ser His Ser Asn Gly Gin 

V ^XO TIC 

215 220 
Val Gin Val Trp Asp He Lys Gin Tyr Ser His Glu Asn Pro He He 

Asp Leu Pro Leu Val Ser He Asn Ser Asp Gly Thr Ala Val Asn Asp 



245 



250 



255 
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Val Thr Trp Met Pro Thr His Asp Ser Leu Pha Ala Ala Cys Thr Qlu 
260 265 

Oly Asn Ala Val Ser Leu Leu Asp Leu Arg Thr Lys Lys Glu Lys Leu 
5 275 280 

t„ g His Asd Gly Gly Val Asn Ser Cys Arg Phe 
Gin Ser Asn Arg Glu Lys His Asp uiy « 7 

290 zyts 
A sn Tyr Lys Asn Ser Leu He Leu Ala Ser Ala Asp Ser Asn Gly Arg 
305 310 315 

L eu Asn Leu Trp Asp He Arg Asn Met Asn Lys Ser Pro He Ala Thr 



15 



20 



30 



325 



330 



Met Glu His Gly Thr Ser Val Ser Thr Leu Glu Trp Ser Pro Asn Phe 

145 ^50 
340 J4i 



ASP Thr Val Leu Ala Thr Ala Gly Gin Glu Asp Gly Leu Val Lys Leu 
355 360 365 

L eu Gly val Asn Asp Xle Ser Trp Asp Ala His Asp Pro Trp Leu Met 
385 390 

Cys Ser Val Ala Asn Asp Asn Ser Val His He Trp Lys Pro Ala Gly 



405 



Asn Leu Val Gly His Ser 
420 



(2) INFORMATION FOR SEQ ID NO: 54: 

35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 816 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

40 

(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 
45 (iv) ANTI-SENSE: NO 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MUS MUSCULUS PROTEIN, Fig. 37 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 

Phe Arg Met Asp Asn Ala Ser Thr Arg lie Asp Glu Arg Phe Arg lie 

Asp Ala Tyr Ala Asn Ala Arg Tyr Pro Met Pro Arg Thr Glu He Asn 
20 25 30 

Ser Glu Gin Glu Asn Cys Glu Asn Thr He Thr Leu Glu Asp Ser Glu 
35 4 ° 45 

Gin Glu Asn Cys Glu Ala Ala Cys Met Pro Leu Glu Thr Glu Ser Glu 



10 



15 



25 



30 



50 



55 



60 



Gin Glu Asn Cys Glu Met Ser Ser His Glu Ser Tyr Thr Asn Ala Ala 

70 



Glu Thr Pro G lu Asn He ser lie Leu Ser Cys Leu Gly Glu Thr Ser 

Gly Ala Leu Val Asp Thr Lys Thr He Ser Asp lie Lys Thr Met Asp 

"5 

Pro Arg Val Ser Leu Thr Pro Ser Ser Asp Val Thr Gly Thr Glu Asp 

12 -5 12D 

120 125 

Ser Ser Val Leu Thr Pro Gin Ser Thr Asp Val Asn Ser Val Asp Ser 
130 "5 140 

Tyr Gin Gly Tyr Glu Gly Asp Asp Asp Asp Glu Glu Asp Asp Glu Asp 

Asp Lys Asp Gly Asp Ser Asn Leu Pro Ser Leu Glu Asp Ser Asp Asn 
165 17 ° 175 

*0 Phe lie Ser Cys Leu Glu Asn Ser Tyr lie Pro Gin Asn Val Glu Asn 

180 "5 190 

Gly Glu Val Val Glu Glu Gin Ser Leu Gly Arg Arg Phe His Pro Tyr 
195 200 205 

Glu Leu Glu Ala Gly Glu Val Val Glu Gly Gin Gly Gly Gly 



Ser Leu 
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10 



20 



25 



30 



35 



40 



210 



136 



215 



220 



Phe Tyr Pro Tyr Glu Leu Glu Ala Gly Glu Val Val Glu Ala Gin Asn 



225 



230 



235 



240 



Val Gin Asn Leu Phe His Arg Tyr Glu Leu Glu Glu Gly Glu Val Val 
245 250 255 

Glu Ala Gin Val Val Gin Ser Met Phe Pro Tyr Tyr Glu Leu Glu 'Ala 

270 

260 ^" 

Gly Glu Val Val Glu Ala Glu Glu Val Gin Gly Phe Phe Gin Arg Tyr 
275 280 285 

15 Glu Leu Glu Ala Arg Glu Val lie Gly Ala Gin Gly Gly Gin Gly Leu 

290 2 *5 300 

ser Arg His Tyr Gly Leu Glu Gly Gly Glu Val Val Glu Ala Thr Ala 
305 

Val Arg Arg Leu lie Gin His His Glu Leu Glu Glu Gly Glu Asp val 
325 330 335 

Asp Asp Gin Glu Glu Ser Ser Glu Met His Glu Glu Thr Ser Glu Asp 
340 345 350 

Ser Ser Glu Gin Tyr Asp He Glu Asp Asp Ser Leu He Asp Glu Trp 
355 360 365 

He Ala Leu Glu Thr Ser Pro Leu Pro Arg Pro Arg Trp Asn Val Leu 



370 



375 380 



Ser Ala Leu Arg Asp Arg Gin Leu Gly Ser Ser Gly Arg Phe Val Tyr 
385 

Glu Ala Cys Gly Ala Arg Leu Phe Val Gin Arg Phe Ser Leu Glu His 
405 410 415 

Val Phe Glu Gly His Ser Gly Cys Val Asn Thr Val His Phe Asn Gin 
420 



425 430 



His Gly Thr Leu Leu Ala Ser 
435 



Gly Ser Asp Asp Leu Lys Val He Val 
440 445 



45 Trp 

450 



Asp Trp Leu Lys Lys Arg Ser Val Leu Asn Phe Asp Ser Gly His 



455 4< S0 
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Lys Asn Asn He Leu Gin Ala Lys Phe Leu Pro Asn Cys Asn Asp Ala 

465 470 475 480 

He Leu Ala Met Cys Gly Arg Asp Gly Gin Val Arg Val Ala Gin Leu 
485 490 495 

Ser Ala Val Ala Gly Thr His Met Thr Lys Arg Leu Val Lys His Gly 
500 505 510 



10 



15 



20 



25 



30 



40 



Gly Ala Ser His Arg Leu Gly Leu Glu Pro Asp Ser Pro Phe Arg Phe 
515 520 525 

Leu Thr Ser Gly Glu Asp Ala Val Val Phe Asn He Asp Leu Arg Gin 
530 535 540 

Ala His Pro Ala Ser Lys Leu Leu Val He Lys Asp Gly Asp Lys Lys 
545 550 555 560 

Val Gly Leu Tyr Thr Val Phe Val Asn Pro Ala Asn Val Tyr Gin Phe 
565 570 575 

Ala Val Gly Gly Gin Asp Gin Phe Met Arg He Tyr Asp Gin Arg Lys 
580 585 590 

He Asp Glu Asn Val Asn Asn Gly Val Leu Lys Lys Phe Cys Pro His 
595 600 605 

His Leu Leu Ser Ser Asp Tyr Pro Ala His He Thr Ser Leu Met Tyr 
610 615 620 



Ser Tyr Asp Gly Thr Glu He Leu Ala Ser Tyr Asn Asp Glu Asp He 
625 630 635 640 

Tyr He Phe Asn Ser Ser Asp Ser Asp Gly Ala Gin Tyr Ala Lys Arg 
35 64 5 650 655 

Tyr Lys Gly His Arg Asn Asn Ser Thr Val Lys Gly Val Tyr Phe Tyr 
660 665 670 



Gly Pro Arg Ser Glu Phe Val Met Ser Gly Ser Asp Cys Gly His He 
675 680 685 

Phe He Trp Glu Lys Ser Ser Cys Gin He Val Gin Phe Leu Glu Ala 
690 695 700 



45 



Asp Glu Gly Gly Thr He Asn Cys He Asp Ser His Pro Tyr Leu Pro 
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10 



15 



20 



25 



30 



35 



705 



- 138 
710 



715 



720 



Val Leu Ala Ser Ser Gly Leu Asp His Glu Val Lys He Trp Ser Pro 



725 



730 



735 



lie Ala Glu Pro Ser Lys Lys Leu Ala Gly Leu Lys Asn Val He Lys 



740 



745 



750 



lie Asn Lys Leu Lys Arg Asp Asn Phe Thr Leu Arg His Thr Ser Leu 
755 7 *0 765 

Phe Asn Asn Ser Met Leu Cys Phe Leu Met Ser His Val Thr Gin Ser 
770 780 



Gly Arg Ser Trp Arg Gly He Arg He Asn Ala Gly Gly Gly 
790 ^5 800 

Asp Phe Ser Asp Ser Ser Ser Ser Ser Glu Glu Thr Asn Gin Glu Ser 



Asn Tyr 
785 



805 



810 



815 



(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 422 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

<vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: ORF RBI, Fig. 38 



40 



45 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 



Met 



Asn Gin Cys Ala Lys Asp He Thr His Glu Ala Ser Ser He Pro 



10 



15 



lie Asp Leu Gin Glu Arg Tyr Ser His Trp Lys Lys Asn Thr Lys Leu 

25 30 



20 
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Leu Tyr Asp Tyr Leu Asn Thr Asn Ser Thr Lvs T>- D p>- 0 Ser r 

^ c - ^-P ^er Leu Th 1 - 

cys ^ Phe Phe Pro ssp ^ asp Thr ^ mu ^ ^ 

55 60 



10 



20 



25 



40 



Leu Le n Ser Ser Phe Thr Ser ser om Ws Pro „ Asp Glu ^ n 

70 75 

80 

Tyr lie sar Lys lie Ser Thr Leu Gly „i s Ile Lys Trp ger ^ 

Asn Asn Phe Asp Met Asp Glu Met Glu phe Lyfi prQ ^ ^ ^ 

° 105 110 

120 125 
Asn Cly Glu cys Asn Arg Ala Arg ^ ^ A ^ p ^ ^ p ^ 

135 140 

He Ala Gly Ala Ser Ser Asp Gly Ala He n „u 

145 1t - n 7 l€ Tyr Ile Phe As P Arg Thr 

155 

3D 160 
,Xs His oly ser Thr Ar g xie Ar g Gln Ser Lys n . Sfir ^ ^ 

Glu Thr Lys Leu Phe Gly Ser His Glv v=i T1 

7 31 Ile Gln As P Va l Glu Ala 

Met Asp Thr Ser Ser Ala Asp Ile Asn Glu Ala Thr Ser Leu Ala Trp 

200 205 

Asn Leu Gln Gln Glu Ala Leu Leu Leu Ser Se r o 

2io Ser Hls Ser Asn Gly Gln 

215 220 

Val Gln val Trp Asp He Lys Gln Tyr ser Hi, ri * 
225 23 0 Pr ° 116 11 

Asp Leu Pro Leu Val Ser He Asn 



230 2 6 

^ 240 



Ser As P G1 V Thr Ala val Asn Asp 

245 250 

" U 255 



Val Thr Irp p ro ^ His Mp „, ^ ^ ^ ^ ^ 
° 265 270 
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280 285 



305 



10 



15 



20 



— -i Tvq His Asp Gly Gly Val Asn Ser Cys Arg Phe 
Gin Ser Asn Arg Glu Lys His Asp biy w y 

290 

A sn Tyr Lys Asn Ser Leu He Leu Ala Ser Ala Asp Ser Asn Gly Arg 

310 315 

As n Leu Trp Asp He Arg Asn Met Asn Lys Ser Pro He Ala Thr 

•3-30 - 3 - 3 - > 

325 330 

Olu His Gly Thr Ser Val Ser Thr Leu Glu Trp Ser Pro Asn Phe 

-545 350 
340 34b 

ASP Thr Val Leu Ala Thr Ala Gly Gin Glu Asp Gly Leu Val Lys Leu 
355 360 365 

Trp Asp Thr Ser Cys Glu Glu Thr He Phe Thr His Gly Gly His Met 

370 3/3 
L e» aly V.1 Asn Asp H. « Trp Asp Al. His Asp Pro Trp «u Met 



Met 



385 



390 



395 



25 



Cys Ser Val Ala Asn Asp Asn Ser Val His He Trp Lys Pro Ala Gly 
405 410 4 



Asn Leu Val Gly His Ser 
420 



3 0--- (2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 576 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



35 



40 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Periodic Trp protein, Fig. 39 



45 
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(Xi) SEQUENCE DESCRIPTION; SEQ ID NO:56: 



10 



15 



25 



40 



45 



Met lie Ser Ala Thr Asn Trp Val Pro Arg 01y Phe Ser Ser Qlu ^ 

5 10 15 

Pro aiu Lys Tyr val Leu Asp Asp Glu Qlu Val Glu Arg ^ ^ ^ 



20 



25 



30 



Leu Ala Gin Leu Asn Leu Asp Asp Ala Lys Ala Thr Leu Glu Glu Ala 
35 40 45 

Glu Gly Glu Ser Gly Val Glu Asp Asp Ala Ala Thr Gly Ser Ser Asn 

50 cc 

" 60 

Lys Leu Lys Asp Gin Leu Asp He Asp Asp Asp Leu Lys Glu Tyr Asn 

Leu Glu Glu Tyr Asp Asp Glu Glu He Ala Asp Asn Glu Gly Gly Lys 

85 90 95 

Asp val ser Met Phe Pro Gly Leu Ser Asn Asp Ser Asp Val Lys Phe 

His Glu Gly Glu Lys Gly Glu Asp Pro Tyr He Ser Leu Pro Asn Gin 

±zu 125 

Glu Asp ser Gin Glu Glu Lys Gin Glu Leu Gin Val Tyr Pro Ser Asp 

135 140 
«. «-» Val L « u Wa ua Ar3 Tht Glu Asp v ^ ^ r ^ ^ ^ 

150 -jeq 

Xbb 160 

He Tyr Val Tyr Asp Asp Gly Ala Gly Phe His Ser Ser Asp He Pro 
165 170 175 

180 185 190 

Arg Asp Pro Ala Leu Tvr Val « 

ryr val His His Asp Leu Met Leu Pro Ala Phe 

195 200 205 

Pro Leu cys Val Glu Trp Leu Asp Tyr Lys Val Gly Ser Asn Ser Glu 



215 



220 



Glu Ala Ala Asn Tyr Ala Ala He Gly Thr Phe Asp Pro Gin He Glu 



230 



235 



240 
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15 



45 
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lie Trp Asn Leu Asp Cys 
245 



Val Asp Lys Ala Phe Pro Asp Met He Leu 



250 



255 



Gly Glu Pro Leu Asp Asn Ser Met Val Ser Leu Lys Ser Lys Lys Lys 
260 265 270 

Lys Lys Lys Ser Lys Thr Gly His lie Thr Thr His His Thr Asp Ala 
275 280 

Val Leu Ser Met Ala His Asn Lys Tyr Phe Arg Ser Val Leu Ala Ser 
290 

Thr ser Ala Asp His Thr Val Lys Leu Trp Asp Leu Asn Ser Gly Asn 



305 



310 



315 



320 



Ala Ala Arg Ser Leu 
325 



Ala Ser He His Ser Asn Lys Asn Val Ser Ser 



330 



335 



ser Glu Trp His Met Leu Asn Gly Ser He Leu Leu Thr Gly Gly Tyr 
355 360 

370 

Thr Phe Ala Ser Glu Asn He He Leu Cys Gly Thr Asp Ser Gly Asn 
385 390 3* 5 

val Tyr Ser Phe Asp He Arg Asn Asn Glu Asn Arg Lys Pro Val Trp 
405 410 415 

Thr Leu Lys Ala His Asp Ala Gly He Ser Thr Leu Cys Ser Asn Lys 
35 420 425 

Phe lie Pro Gly Met Met Ser Thr Gly Ala Met Gly Glu Lys Thr Val 
435 440 445 

Lys Leu Trp Lys Phe Pro Leu Asp Asp Ala Thr Asn Thr Lys Gly Pro 

450 4bb 

ser Met Val Leu Ser Arg Asp Phe Asp val Gly Asn Val Leu Thr Ser 

Ann 475 



465 470 



Ser Phe Ala Pro Asp 



He Glu Val Ala Gly Thr Met Val He Gly Gly 
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485 

Val Asn Lys Val Leu Lys Leu Trp Asp Val P he Thr Asn Arg Ser v ^ 

5 

Arg Lys Ser Phe Lys Ser Glu Leu Glu Asn Val Gin Ala Arg Ala Lys 

515 c-> n 

^ u 525 

Glu Glu Ala Gin Lys lie Gly Lys Ser Ser Arg He Ala Arg Lys Tyr 
530 535 540 

Thr Ser Asn Asp Asn Pro Asp Thr Val lie Thr lie Asp Asp Gin Gly 
545 

Glu Asp Glu Glu Glu Arg Glu Gly Gly Asp Glu His Asp Asp Met Ala 



20 



25 



35 



45 



5 ^ 5 570 



(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



575 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

30 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: PLAP, Fig. 40 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:57 : 



Met His Tyr Met Ser Gly His Ser Asn Phe Val Ser Tyr Val Cys He 

5 10 15 

He Pro Ser Ser Asp He Tyr Pro His Gly Leu He Ala Thr Gly Gly 

20 2c 

^ 30 
Asn Asp His Asn He Cys He Phe Ser Leu Asp Ser Pro Met Pro Leu 



40 



45 
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Tyr lie Leu Lys Gly His Lys Asp Thr Val Cys Ser Leu Ser Ser Gly 



10 



15 



25 



30 



40 



45 



50 



55 60 



Lys Phe Gly Thr Leu Leu Ser Gly Ser Trp Asp Thr Thr Ala Lys Val 
el 

Trp Leu Asn Asp Lys Cys Met Met Thr Leu Gin Gly His Thr Ala Ala 
85 9° 95 

Val Trp Ala Val Lys He Leu Pro Glu Gin Gly Leu Met Leu Thr Gly 
100 HO 

Se- Ala Asp Lys Thr He Lys Leu Trp Lys Ala Gly Arg Cys Glu Arg 
115 120 «5 

Thr Phe Leu Gly His Glu Asp Cys Val Arg Gly Leu Ala He Leu Ser 
130 135 

Glu Thr Glu Phe Leu Ser Cys Ala Asn Asp Ala Ser lie Arg Arg Trp 

20 



31n He Thr Gly Glu Cys Leu Glu Val Tyr Phe Gly His Thr Asn Tyr 
165 170 1^5 

lie Tyr Ser lie Ser Val Phe Pro Asn Ser Lys Asp Phe Val Thr Thr 



180 



185 19° 



Ala 



Glu Asp Arg Ser Leu Arg He Trp Lys His Gly Glu Cys Ala Gin 
195 200 205 



Thr lie Arg Leu Pro Ala Gin Ser He Trp Cys Cys Cys Val Leu Glu 
210 



215 220 



Asn Gly Asp 

35 225 



He Val Val Gly Ala Ser Asp Gly He He Arg Val Phe 
230 235 240 

Thr Ala Ser Ala Glu Glu He Lys Ala Ser 
250 255 

Leu Ser Arg Glu Ser Pro Leu He Ala Lys Val Leu Thr Thr Glu Pro 



Thr Glu Ser Glu Glu Arg 
245 



260 



265 270 



Pro lie lie Thr Pro Val Arg Arg Thr Leu Pro Cys Arg Val Thr Arg 
275 280 285 



Ser Met 



He Ser Ser Cys Leu Ser Arg Leu Val Ser Thr Ser Leu Ser 
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290 295 300 

Thr Ser Asp Ser His Leu Thr lie Thr Ala Leu His Leu Phe Leu Thr 
305 310 31 - 

i15 320 

Thr Thr Thr Thr Glu 
325 



10 



15 



25 



35 



40 



(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 425 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

20 (iv) ANTI- SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: RETINOBLASTOMA BINDING PROTEIN 



HUMAN, Fig. 41 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 

Met Ala Asp Lys Glu Ala Ala Phe Asp Asp Ala Val Glu Glu Arg Val 

3 0 1 c 

5 io 15 

lie Asn Glu Glu Tyr Lys lie Trp Lys Lys Asn Thr Pro Phe Leu Tyr 

Asp Leu Val Met Thr His Ala Leu Glu Trp Pro Ser Leu Thr Ala Gin 
35 4° 45 

Trp Leu Pro Asp Val Thr Arg Pro Glu Gly Lys Asp Phe Ser lie His 
50 55 60 

Arg Leu Val Leu Gly Thr His Thr Ser Asp Glu Gin Asn His Leu Val 

He Ala Ser Val Gin Leu Pro Asn Asp Asp Ala Gin Phe Asp Ala Ser 
85 9 0 95 



45 
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His Tyr Asp Ser Glu Lys Gly Glu Phe Gly Gly Phe Gly Ser Val Ser 
100 105 no 

Gly Lys lie Glu He Glu lie Lys He Asn His Glu Gly Glu Val Asn 

c 115 I 20 125 



15 



25 



30 



40 



Arg Ala Arg Tyr Met Pro 



Gin Asn Pro Cys He He Ala Thr Lys Thr 



10 Pr° 



130 135 140 

Ser Ser Asp Val Leu Val Phe Asp Tyr Thr Lys His Pro Ser Lys 
145 150 155 ISO 

Pro Asp Pro Ser Gly Glu Cys Asn Pro Asp Leu Arg Leu Arg Gly His 
165 170 175 

Gin Lys Glu Gly Tyr Gly Leu Ser Trp Asn Pro Asn Leu Ser Gly His 
180 185 190 

Leu Leu Ser Ala Ser Asp Asp His Thr He Cys Leu Trp Asp He Ser 
20 195 200 205 

Ala Val Pro Lys Glu Gly Lys Val Val Asp Ala Lys Thr He Phe Thr 
210 215 220 



Gly His Thr Ala Val Val Glu Asp Val Ser Trp His Leu Leu His Glu 
225 230 235 240 

Ser Leu Phe Gly Ser Val Ala Asp Asp Gin Lys Leu Met He Trp Asp 
245 250 255 

Thr Arg Ser Asn Asn Thr Ser Lys Pro Ser His Ser Val Asp Ala His 
260 265 270 

Thr Ala Glu Val Asn Cys Leu Ser Phe Asn Pro Tyr Ser Glu Phe He 
35 275 280 285 

Leu Ala Thr Gly Ser Ala Asp Lys Thr Val Ala Leu Trp Asp Leu Arg 
290 295 300 



Asn Leu Lys Leu Lys Leu His Ser Phe Glu Ser His Lys Asp Glu He 

•jm 315 320 

305 310 ■ >±: ' 

Phe Gin Val Gin Trp Ser Pro His Asn Glu Thr He Leu Ala Ser Ser 
325 330 335 



45 



Gly Thr Asp Arg Arg Leu Asn Val Trp Asp Leu Ser Lys He Gly 
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340 345 350 

Glu Gln^ Ser Pro Glu Asp Ala Glu Asp Gly Pro Pro Glu Leu Leu Phe 
355 360 365 

5 

He His Gly Gly His Thr Ala Lys He Ser Asp Phe Ser Trp Asn Pro 
370 375 380 

Asn Glu Pro Trp Val He Cys Ser Val Ser Glu Asp Asn He Met Gin 
10 385 390 395 400 

Val Trp Gin Met Ala Glu Asn He Tyr Asn Asp Glu Asp Pro Glu Gly 
405 410 415 

!5 Ser Val Asp Pro Glu Gly Gin Gly Ser 

420 425 

(2) INFORMATION FOR SEQ ID NO: 59: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 852 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

25 (ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL : NO 

(iv) ANTI- SENSE : NO 

30 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: S253 PROTEIN, Fig. 42 

35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 

Met Phe Lys Ser Lys Thr Ser Thr Leu Ser Tyr Asp Glu Thr Pro Asn 
1 5 10 15 



40 



45 



Ser Asn Glu Gly Asp Arg Asn Ala Thr Pro Val Asn Pro Lys Glu Lys 
20 25 30 

Ser Gin Thr Lys His Leu Asn He Pro Gly Asp Arg Ser Arg His Ser 
35 40 45 

Ser He Ala Asp Ser Lys Arg Ser Ser Ser Arg Tyr Asp Gly Gly Tyr 



PCT/US95/012W 
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50 55 60 

Ser Ala Asp lie He Pro Ala Gin Leu Arg Phe He Asp Asn He Asp 
65 70 75 80 

Tyr Gly Thr Arg Leu Arg Lys Thr Leu His Arg Asn Ser Val Val Ser 
85 90 95 

Asn Gly Tyr Asn Lys Leu Ser Glu Asn Asp Arg Trp Tyr Phe Asp Leu 
100 105 HO 

Phe Asp Arg Lys Tyr Phe Glu Asn Tyr Leu Glu Glu Pro Thr Tyr He 
115 120 125 

Lys He Phe Lys Lys Lys Glu Gly Leu Glu Gin Phe Asp Arg Met Phe 
130 135 140 



Leu 



Ala Gin Glu Leu Lys He Pro Asp Val Tyr Lys Ser Thr Thr Tyr 
145 150 155 160 

Gin Gly Glu Pro Ala Val Ala Asn Ser Glu Leu Phe Lys Asn Ser He 
165 170 175 

Cys Cys Cys Thr Phe Ser His Asp Gly Lys Tyr Met Val He Gly Cys 
180 185 190 

Lys Asp Gly Ser Leu His Leu Trp Lys Val He Asn Ser Pro Val Lys 
195 200 205 

Arg Ser Glu Met Gly Arg Ser Glu Lys Ser Val Ser Ala Ser Arg Ala 
210 215 220 

Asn Ser Leu Lys He Gin Arg His Leu Ala Ser He Ser Ser His Asn 
225 230 235 240 

Gly Ser He Ser Ser Asn Asp Leu Lys Pro Ser Asp Gin Phe Glu Gly 
245 250 255 

Pro Ser Lys Gin Leu His Leu Tyr Ala Pro Val Phe Tyr Ser Asp Val 
260 265 270 

Phe Arg Val Phe Met Glu His Ala Leu Asp He Leu Asp Ala Asn Trp 
275 280 285 

Ser Lys Asn Gly Phe Leu He Thr Ala Ser Met Asp Lys Thr Ala Lys 
290 295 300 
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Leu Trp His Pro Glu Arg Lys Tyr Ser Leu Lys Thr Phe Val His Pro 

305 310 315 320 

Asp Phe Val Thr Ser Ala lie Phe Phe Pro Asn Asp Asp Arg Phe lie 
5 325 330 335 

lie Thr Gly Cys Leu Asp His Arg Cys Arg Leu Trp Ser lie Leu Asp 
340 345 350 

10 Asn Glu Val Ser Tyr Ala Phe Asp Cys Lys Asp Leu lie Thr Ser Leu 

355 360 365 

Thr Leu Ser Pro Pro Gly Gly Glu Tyr Thr lie lie Gly Thr Phe Asn 
370 375 380 

15 

Gly Tyr lie Tyr Val Leu Leu Thr His Gly Leu Lys Phe Val Ser Ser 
385 390 395 400 

Phe His Val Ser Asp Lys Ser Thr Gin Gly Thr Thr Lys Asn Ser Phe 
20 405 410 415 

His Pro Ser Ser Glu Tyr Gly Lys Val Gin His Gly Pro Arg lie Thr 
420 425 430 

25 Gly Leu Gin Cys Phe Phe Ser Lys Val Asp Lys Asn Leu Arg Leu He 

435 440 445 

Val Thr Thr Asn Asp Ser Lys He Gin He Phe Asp Leu Asn Glu Lys 
450 455 460 

30 

Lys Pro Leu Glu Leu Phe Lys Gly Phe Gin Ser Gly Ser Ser Arg His 
465 470 475 480 

Arg Gly Gin Phe Leu Met Met Lys Asn Glu Pro Val Val Phe Thr Gly 
35 485 490 495 

Ser Asp Asp His Trp Phe Tyr Thr Trp Lys Met Gin Ser Phe Asn Leu 
500 505 510 



40 



45 



Ser Ala Glu Met Asn Cys Thr Ala Pro His Arg Lys Lys Arg Leu Ser 
515 520 525 

Gly Ser Met Ser Leu Lys Gly Leu Leu Arg He Val Ser Asn Lys Ser 
530 535 540 

Thr Asn Asp Glu Cys Leu Thr Glu Thr Ser Asn Gin Ser Ser Ser His 
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545 550 555 550 

Thr Phe Thr Asn Ser Ser Lys Asn Val Leu Gin Thr Gin Thr Val Gly 
565 570 575 

5 

Ser Gin Ala lie Lys Asn Asn His Tyr He Ser Phe His Ala His Asn 
580 585 590 

Ser Pro Val Thr Cys Ala Ser He Ala Pro Asp Val Ala He Lys Asn 
10 595 600 605 

Leu Ser Leu Ser Asn Asp Leu He Phe Glu Leu Thr Ser Gin Tyr Phe 
610 615 620 

15 Lys Glu Met Gly Gin Asn Tyr Ser Glu Ser Lys Glu Thr Cys Asp Asn 

625 630 635 640 

Lys Pro Asn His Pro Val Thr Glu Thr Gly Gly Phe Ser Ser Asn Leu 
645 650 655 

20 

Ser Asn Val Val Asn Asn Val Gly Thr He Leu He Thr Thr Asp Ser 
660 665 670 

Gin Gly Leu He Arg Val Phe Arg Thr Asp He Leu Pro Glu He Arg 
25 675 680 685 

Lys Lys He He Glu Lys Phe His Glu Tyr Asn Leu Phe His Leu Glu 
690 695 700 

30 Ala Ala Gly Lys He Asn Asn His Asn Asn Asp Ser He Leu Glu Asn 

705 710 715 720 

Arg Met Asp Glu Arg Ser Ser Thr Glu Asp Asn Glu Phe Ser Thr Thr 
725 730 735 

35 

Pro Pro Ser Asn Thr His Asn Ser Arg Pro Ser His Asp Phe Cys Glu 
740 745 750 

Leu His Pro Asn Asn Ser Pro Val He Ser Gly Met Pro Ser Arg Ala 
40 755 760 765 

Ser Ala He Phe Lys Asn Ser He Phe Asn Lys Ser Asn Gly Ser Phe 
770 775 780 



45 



He Ser Leu Lys Ser Arg Ser Glu Ser Thr Ser Ser Thr Val Phe Gly 
785 790 795 800 
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Pro His Asp He Pro Arg Val Ser Thr Thr Tyr Pro Lys Leu Lys Cys 
805 B10 - 815 

Asp Val Cys Asn Gly Ser Asn Phe Glu Cys Ala Ser Lys Asn Pro He 

820 825 830 

Ala Gly Gly Asp Ser Gly Phe Thr Cys Ala Asp Cys Gly Thr He Leu 



15 



20 



35 



40 



835 840 



845 



10 Asn Asn Phe Arg 

850 



(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 488 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

25 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: SOF1 , Fig. 4 3 

30 <xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 

Met Lys He Lys Thr He Lys Arg Ser Ala Asp Asp Tyr Val Pro Val 



10 



15 



Lys Ser Thr Gin Glu Ser Gin Met Pro Arg Asn Leu Asn Pro Glu Leu 
20 25 30 

His Pro Phe Glu Arg Ala Arg Glu Tyr Thr Lys Ala Leu Asn Ala Thr 



35 40 



45 



Lys Leu Glu Arg Met Phe Ala Lys Pro Phe Val Gly Gin Leu Gly Tyr 
50 55 60 

Gly His Arg Asp Gly Val Tyr Ala lie Ala Lys Asn Tyr Gly Ser Leu 
65 7 ° 75 80 
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5 



10 



15 



20 



25 



30 



35 



40 




Asn Lys Leu Ala 



Met Ser Thr Arg 
100 

Val Thr Gly Leu 
115 

Asp Leu Lys Ser 
130 

Val Lys Leu Trp 
145 

Ser Asp Asn Asp 



Asp Gly Glu Ser 
180 

Thr Phe Ala Thr 
195 

Leu Lys Pro Val 
210 

Leu Lys Phe Asn 
225 

Asp Asn Ser lie 



Lys lie Val Gin 
260 

Glu Ala Phe Asn 
275 

Tyr Asp Met Arg 
290 

Val Ser Ala Val 
305 

Val Thr Gly Ser 



- 152 - 

Thr Gly Ser Ala 
85 

Glu Glu Phe Val 

Cys Val Thr Gin 
120 

Gin Asn Phe Met 
135 

Ser lie Asn Val 
150 

Ser Val Thr Asn 
165 

Ala Phe Gin Gly 



Gly Gly Ala Lys 
200 

Ser Asp Leu Ser 
215 

Gin Asn Glu Thr 
230 

Val Leu Tyr Asp 
245 

Thr Met Arg Thr 



Phe Val Thr Ala 
280 

Asn Leu Ser Arg 
295 

Met Asp Val Asp 
310 

Tyr Asp Lys Ser 




Asp Gly Val lie 
90 

Ser Phe Lys Ala 
105 

Pro Arg Phe His 



Leu Ser Cys Ser 
140 

Asp Asp Tyr Ser 
155 

Glu Glu Gly Leu 
170 

lie Asp Ser His 
185 

lie His Leu Trp 



Trp Gly Ala Asp 
220 

Asp lie Leu Ala 
235 

Leu Arg Thr Asn 
250 

Asn Ala lie Cys 
265 

Asn Glu Asp His 



Ser Leu Asn Val 
300 

Phe Ser Pro Thr 
315 

lie Arg He Tyr 



PCT/US95/01210 



Lys Tyr Trp Asn 
95 

His Tyr Gly Leu 
110 

Asp Lys Lys Pro 
125 

Asp Asp Lys Thr 



Asn Lys Asn Ser 
160 

He Arg Thr Phe 
175 

Arg Glu Asn Ser 
190 

Asp Val Asn Arg 
205 

Asn He Thr Ser 



Ser Thr Gly Ser 
240 

Ser Pro Thr Gin 
255 

Trp Asn Pro Met 
270 

Asn Ala Tyr Tyr 
285 

Phe Lys Asp His 



Gly Asp Glu He 
320 

Lys Thr Asn His 
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325 330 

Gly His Ser Arg Glu lie Tyr His Thr Lys Arg Met Gin His Val Phe 
340 345 350 

5 

Val Lys Tyr Ser Met Asp Ser Lys Tyr He lie Ser Gly Ser Asp Asp 
355 360 365 

Gly Asn Val Arg Leu Trp Arg Ser Lys Ala Trp Glu Arg Ser Asn Val 
10 370 375 380 

Lys Thr Thr Arg Glu Lys Asn Lys Leu Glu Tyr Asp Glu Lys Leu Lys 
385 350 395 400 

15 Glu Arg Phe Arg His Met Pro Glu He Lys Arg He Ser Arg His Arg 

4 °5 410 415 

His Val Pro Gin Val He Lys Lys Ala Gin Glu He Lys Asn He Glu 
420 425 4 3o 

20 

Leu Ser Ser He Lys Arg Arg Glu Ala Asn Glu Arg Arg Thr Arg Lys 
435 440 445 

Asp Met Pro Tyr He Ser Glu Arg Lys Lys Gin He Val Gly Thr Val 
25 450 455 46O 

His Lys Tyr Glu Asp Ser Gly Arg Asp Arg Lys Arg Arg Lys Glu Asp 
465 470 475 48O 

Asp Lys Arg Asp Thr Gin Glu Lys 
4B5 

(2) INFORMATION FOR SEQ ID NO: 61: 

35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 423 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

40 (ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

45 

(vi) ORIGINAL SOURCE: 



30 
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- 154 - 

(C) INDIVIDUAL ISOLATE: STE4 - YEAST, Fig. 44 



10 



20 



25 



30 



35 



40 



45 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 



Gin Gin Tyr 

20 



Met Ala Ala His Gin Met Asp Ser lie Thr Tyr Ser Asn Asn Val Thr 
5 1° 15 

He Gin Pro Gin Ser Leu Gin Asp He Ser Ala Val Glu 
20 25 30 

Asp Glu He Gin Asn Lys He Glu Ala Ala Arg Gin Glu Ser Lys Gin 

15 Leu His Ala Gin lie Asn Lys Ala Lys His Lys lie Gin Asp Ala Ser 

50 55 «0 

Leu Phe Gin Met Ala Asn Lys Val Thr Ser Leu Thr Lys Asn Lys lie 
65 

Asn Leu Lys Pro Asn lie Val Leu Lys Gly His Asn Asn Lys lie Ser 
85 90 95 

Asp Phe Arg Trp Ser Arg Asp Ser Lys Arg He Leu Ser Ala Ser Gin 



100 



105 HO 



Asp Gly Phe Met Leu He Trp Asp Ser Ala Ser Gly Leu Lys Gin Asn 
115 



120 125 



Ala He Pro Leu Asp Ser Gin Trp 
130 



val Leu Ser Cys Ala He Ser Pro 



135 I 40 



Ser Ser Thr Leu Val Ala Ser Ala Gly Leu Asn Asn Asn Cys Thr He 
145 

Tyr Arg Val Ser Lys Glu Asn Arg Val Ala Gin Asn Val Ala Ser He 



165 



170 175 



Phe Lys Gly His Thr Cys Tyr lie Ser Asp He Glu Phe Thr Asp Asn 
180 



185 190 



Ala His 

195 



He Leu Thr Ala Ser Gly Asp Met Thr Cys Ala Leu Trp Asp 



200 205 



He Pro Lys Ala Lys Arg Val Arg Glu Tyr Ser Asp His Leu Gly Asp 



?1 c 220 
210 215 
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15 
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Val Leu Ala Leu Ala lie Pro Glu Glu Pro Asn Leu Glu Asn Ser Ser 
225 230 235 240 

Asn Thr Phe Ala Ser Cys Gly Ser Asp Gly Tyr Thr Tyr He Trp Asp 
245 250 255 

Ser Arg Ser Pro Ser Ala Val Gin Ser Phe Tyr Val Asn Asp Ser Asp 
260 265 270 

He Asn Ala Leu Arg Phe Phe Lys Asp Gly Met Ser He Val Ala Gly 
275 280 285 

Ser Asp Asn Gly Ala He Asn Met Tyr Asp Leu Arg Ser Asp Cys Ser 
290 295 300 

He Ala Thr Phe Ser Leu Phe Arg Gly Tyr Glu Glu Arg Thr Pro Thr 
305 310 315 320 

Pro Thr Tyr Met Ala Ala Asn Met Glu Tyr Asn Thr Ala Gin Ser Pro 
20 325 330 335 

Gin Thr Leu Lys Ser Thr Ser Ser Ser Tyr Leu Asp Asn Gin Gly Val 
340 345 350 

25 Val S€ *r Leu Asp Phe Ser Ala Ser Gly Arg Leu Met Tyr Ser Cys Tyr 

355 360 365 

Thr Asp He Gly Cys Val Val Trp Asp Val Leu Lys Gly Glu He Val 
370 375 380 

30 

Gly Lys Leu Glu Gly His Gly Gly Arg Val Thr Gly Val Arg Ser Ser 
385 390 395 400 

Pro Asp Gly Leu Ala Val Cys Thr Gly Ser Trp Asp Ser Thr Met Lys 
35 405 410 415 

He Trp Ser Pro Gly Tyr Gin 
420 



40 



(2) INFORMATION FOR SEQ ID NO: 62: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 704 amino acids 
45 (B) TYPE : amino acid 

(D) TOPOLOGY: unknown 



WO 95/21252 ^ PCT/US95/01210 

- 156 - 
(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

5 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TRANSCRIPTION FACTOR TIIF, Fig. 45 

10 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:62: 

Met Ser Leu Glu Val Ser Asn He Asn Gly Gly Asn Gly Thr Gin Leu 
15 io 15 

Ser His Asp Lys Arg Glu Leu Leu Cys Leu Leu Lys Leu He Lys Lys 
20 25 30 

Tyr Gin Leu Lys Ser Thr Glu Glu Leu Leu Cys Gin Glu Ala Asn Val 
20 35 40 45 

Ser Ser Val Glu Leu Ser Glu He Ser Glu Ser Asp Val Gin Gin Val 
50 55 60 

2 5 Leu Gly Ala Val Leu Gly Ala Gly Asp Ala Asn Arg Glu Arg Lys His 

65 70 75 80 

Val Gin Ser Pro Ala Gin Gly His Lys Gin Ser Ala Val Thr Glu Ala 
85 90 95 



15 



30 



35 



40 



Asn Ala Ala Glu Glu Leu Ala Lys Phe He Asp Asp Asp Ser Phe Asp 
100 105 HO 

Ala Gin His Tyr Glu Gin Ala Tyr Lys Glu Leu Arg Thr Phe Val Glu 
115 120 125 

Asp Ser Leu Asp He Tyr Lys His Glu Leu Ser Met Val Leu Tyr Pro 
130 135 140 

He Leu Val Gin He Tyr Phe Lys He Leu Ala Ser Gly Leu Arg Glu 
145 150 155 160 

Lys Ala Lys Glu Phe He Glu Lys Tyr Lys Cys Asp Leu Asp Gly Tyr 
165 170 175 



45 
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Tyr He Glu Gly Leu Phe Asn Leu Leu Leu Leu Ser Lys Pro Glu Glu 
180 185 19Q 

Leu Leu Glu Asn Asp Leu Val Val Ala Met Glu Gin Asp Lys Phe Val 
195 200 205 

He Arg Met Ser Arg Asp Ser His Ser Leu Phe Lys Arg His He Gin 
210 215 220 

Asp Arg Arg Gin Glu Val Val Ala Asp He Val Ser Lys Tyr Leu His 
225 230 235 240 

Phe Asp Thr Tyr Glu Gly Met Ala Arg Asn Lys Leu Gin Cys Val Ala 
245 250 255 

Thr Ala Gly Ser His Leu Gly Glu Ala Lys Arg Gin Asp Asn Lys Met 
260 265 2?0 

Arg val Tyr Tyr Gly Leu Leu Lys Glu Val Asp Phe Gin Thr Leu Thr 
20 27 5 280 285 

Thr Pro Ala Pro Ala Pro Glu Glu Glu Asp Asp Asp Pro Asp Ala Pro 
290 295 300 



15 



25 



30 



40 



45 



Asp Arg Pro Lys Lys Lys Lys Pro Lys Lys Asp Pro Leu Leu Ser Lys 
305 310 315 320 

Lys Ser Lys Ser Asp Pro Asn Ala Pro Ser lie Asp Arg He Pro Leu 
325 330 335 

Pro Glu Leu Lys Asp Ser Asp Lys Leu Leu Lys Leu Lys Ala Leu Arg 
340 345 35 0 



Glu Ala Ser Lys Arg Leu Ala Leu Ser Lys Asp Gin Leu Pro 
35 355 360 3S5 



Ser Ala 



Val Phe Tyr Thr Val Leu Asn Ser His Gin Gly Val Thr Cys Ala Glu 
370 375 3 8 o 

He Ser Asp Asp Ser Thr Met Leu Ala Cys Gly Phe Gly Asp Ser Ser 



385 390 395 



400 



Val Arg He Trp Ser Leu Thr Pro Ala Asn Val Arg Thr Leu Lys Asp 
405 410 



415 



Ala Asp Ser Leu Arg Glu Leu Asp Lys Glu Ser Ala Asp He Asn Val 
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420 425 430 

Arg Met Leu Asp Asp Arg Ser Gly Glu Val Thr Arg Ser Leu Met Gly 
435 440 445 

5 

His Thr Gly Pro Val Tyr Arg Cys Ala Phe Ala Pro Glu Met Asn Leu 
450 455 460 

Leu Leu Ser Cys Ser Glu Asp Ser Thr He Arg Leu Trp Ser Leu Leu 
10 465 470 475 480 

Thr Trp Ser Cys Val Val Thr Tyr Arg Gly His Val Tyr Pro Val Trp 
485 490 495 

15 Asp Val Arg Phe Ala Pro His Gly Tyr Tyr Phe Val Ser Cys Ser Tyr 

500 505 510 

Asp Lys Thr Ala Arg Leu Trp Ala Thr Asp Ser Asn Gin Ala Leu Arg 
515 520 525 

20 

Val Phe Val Gly His Leu Ser Asp Val Asp Cys Val Gin Phe His Pro 
530 535 540 

Asn Ser Asn Tyr Val Ala Thr Gly Ser Ser Asp Arg Thr Val Arg Leu 
25 545 550 555 560 

Trp Asp Asn Met Thr Gly Gin Ser Val Arg Leu Met Thr Gly His Lys 
565 570 575 

3CT Gly Ser Val Ser Ser Leu Ala Phe Ser Ala Cys Gly Arg Tyr Leu Ala 

580 585 590 

Ser Gly Ser Val Asp His Asn He He He Trp Asp Leu Ser Asn Gly 
595 600 605 

35 

Ser Leu Val Thr Thr Leu Leu Arg His Thr Ser Thr Val Thr Thr He 
610 615 620 

Thr Phe Ser Arg Asp Gly Thr Val Leu Ala Ala Ala Gly Leu Asp Asn 
40 625 630 635 640 

Asn Leu Thr Leu Trp Asp Phe His Lys Val Thr Glu Asp Tyr He Ser 
645 650 655 



45 



Asn His He Thr Val Ser His His Gin Asp Glu Asn Asp Glu Asp Val 
660 665 670 
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Tyr Leu Met Arg Thr Phe Pro Ser Lys Asn Ser Pro Phe Val Ser Leu 
675 680 685 

His Phe Thr Arg Arg Asn Leu Leu Met Cys Val Gly Leu Phe Lys Ser 
690 6 95 voo 



(2) INFORMATION FOR SEQ ID NO: 63: 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 713 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

15 (ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

20 

(vi) ORIGINAL SOURCE: 

<C) INDIVIDUAL ISOLATE: TUP1, Fig. 46 

25 < x i) SEQUENCE DESCRIPTION: SEQ ID NO:63: 

Met Thr Ala Ser Val Ser Asn Thr Gin Asn Lys Leu Asn Glu Leu Leu 



30 



35 



45 



10 



15 



Asp Ala He Arg Gin Glu Phe Leu Gin Val Ser Gin Glu Ala Asn Thr 
20 25 30 

Tyr Arg Leu Gin Asn Gin Lys Asp Tyr Asp Phe Lys Met Asn Gin Gin 
35 40 45 

Leu Ala Glu Met Gin Gin He Arg Asn Thr Val Tyr Glu Leu Glu Leu 
50 55 60 

Thr His Arg Lys Met Lys Asp Ala Tyr Glu Ala Glu He Lys His Leu 

Lys Leu Gly Leu Glu Gin Arg Asp His Gin He Ala Ser Leu Thr Val 
85 90 95 



Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Gin Val Gin Gin His Leu 
100 105 110 
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Gin Gin Gin Gin Gin Gin Leu Ala Ala Ala Ser Ala Ser Val Pro Val 
115 «0 125 

Ala Gin Gin Pro Pro Ala Thr Thr Ser Ala Thr Ala Thr Pro Ala Ala 
130 135 140 

Asn Thr Thr Thr Gly Ser Pro Ser Ala Phe Pro Val Gin Ala Ser Arg 
145 

Val Gly Ser Gin Leu Pro Thr Thr Thr Leu Pro Val Val 



15 



25 



3.0. 



45 



10 Pro Asn Leu 

165 



170 175 



Ser Ser Asn 



Ala Gin Gin Gin Leu Pro Gin Gin Gin Leu Gin Gin Gin 



180 



185 



190 



Gin Leu Gin Gin Gin Gin Pro Pro Pro Gin Val Ser Val Ala Pro Leu 
195 200 205 

Ser Asn Thr Ala He Asn Gly Ser Pro Thr Ser Lys Glu Thr Thr Thr 
20 210 215 220 

Leu Pro Ser Val Lys Ala Pro Glu Ser Thr Leu Lys Glu Thr Glu Pro 
225 



Glu Asn Asn Asn Thr Ser Lys He Asn Asp Thr Gly Ser Ala Thr Thr 



245 



250 



255 



Ala Thr Thr Thr Thr Ala Thr Glu Thr Glu He Lys Pro Lys Glu Glu 



260 



265 270 



Ala Thr Pro Ala Ser Leu His Gin Asp His Tyr Leu Val Pro Tyr 



Asp 

275 



280 285 



Asn Gin Arg Ala Asn His Ser Lys Pro lie Pro Pro Phe Leu Leu Asp 
35 290 295 300 

Leu Asp Ser Gin Ser Val Pro Asp Ala Leu Lys Lys Gin Thr Asn Asp 
305 



lie Leu Tyr Asn Pro Ala Leu Pro Arg Glu He Asp Val Glu 
325 330 335 

Leu His Lys Ser Leu Asp His Thr Ser Val Val Cys Cys Val Lys Phe 
340 345 350 

Ser Asn Asp Gly Glu Tyr Leu Ala Thr Gly Cys Asn Lys Thr Thr Gin 



40 Tyr Tyr 

325 
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355 

Val Tyr Arg Val 
370 

5 

Ser Ala Ala Asn 
385 

Thr Ser Thr Asp 

10 

Thr Thr Thr Ala 
420 

15 Asn Leu Asn Thr 

435 
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360 

Ser Asp Gly Ser 
375 

Asn His Arg Asn 
390 

Asn Asn Thr Met 
405 

Met Thr Ser Ala 

Ser Ser Ser Pro 
440 



Leu Val Ala Arg 
380 

Ser He Thr Glu 
395 

Thr Thr Thr Thr 
410 

Ala Glu Leu Ala 
425 

Ser Ser Asp Leu 



365 

Leu Ser Asp Asp 

Asn Asn Thr Thr 
400 

Thr Thr Thr He 
415 

Lys Asp Val Glu 
430 

Tyr He Arg Ser 
445 



20 



25 



30 



35 



40 



45 



Val Cys Phe Ser Pro Asp Gly Lys Phe Leu Ala Thr Gly Ala Glu 



450 



Asp 



455 



460 



Arg Leu He Arg He Trp Asp He Glu Asn Arg Lys He Val Met II 



465 



470 



475 



Leu Gin Gly His Glu Gin Asp He Tyr Ser Leu Asp Tyr Phe Pro 



e 
480 

Ser 



485 



490 



495 



Gly Asp Lys Leu Val Ser Gly Ser Gly Asp Arg Thr Val Arg He Trp 
500 505 510 

Asp Leu Arg Thr Gly Gin Cys Ser Leu Thr Leu Ser He Glu Asp Gly 
515 520 525 

Val Thr Thr Val Ala Val Ser Pro Gly Asp Gly Lys Tyr He Ala Ala 
530 "5 540 

Gly Ser Leu Asp Arg Ala Val Arg Val Trp Asp Ser Glu Thr Gly Phe 
545 550 555 560 

Leu Val Glu Arg Leu Asp Ser Glu Asn Glu Ser Gly Thr Gly His Lys 



565 



570 



575 



Asp Ser Val Tyr Ser Val Val Phe Thr Arg Asp Gly Gin Ser Val 



580 



Val 



585 



590 



Ser Gly Ser Leu Asp Arg Ser Val Lys Leu Trp Asn Leu Gin Asn Ala 
595 600 



605 
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Asn Asn Lys Ser Asp Ser Lys Thr Pro Asn Ser Gly Thr Cys Glu Val 
610 615 620 

Thr Tyr lie Gly His Lys Asp Phe Val Leu Ser Val Ala Thr Thr Gin 



10 



15 



30 



40 



625 



630 "5 640 



Asn Asp Glu Tyr lie Leu Ser Gly Ser Lys Asp Arg Gly Val Leu Phe 
645 650 655 

Trp Asp Lys Lys Ser Gly Asn Pro Leu Leu Met Leu Gin Gly His Arg 
660 665 670 

Asn Ser Val He Ser Val Ala Val Ala Asn Gly Ser Ser Leu Gly Pro 
675 680 685 

Glu Tyr Asn Val Phe Ala Thr Gly Ser Gly Asp Cys Lys Ala Arg He 



690 



695 700 



Trp Lys Tyr Lys Lys He Ala Pro Asn 



20 705 710 



(2) INFORMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 798 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

35 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 HOMOLOG, Fig. 47 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 

Met Ser Gin Lys Gin Ser Thr Asn Gin Asn Gin Asn Gly Thr His Gin 
5 10 15 

Pro Gin Pro Val Lys Asn Gin Arg Thr Asn Asn Ala Ala Gly Ala Asn 

25 30 



45 20 
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Ser Gly Gin Gin Pro Gin Gin Gin Ser Gin Gly Gin Ser Gin Gin Gin 
35 40 45 



10 



15 



25 



30 



40 



45 



Gly Arg Ser Asn Gly Pro Phe Ser Ala Ser Asp Leu Asn Arg il e Val 
50 55 60 

Leu Glu Tyr Leu Asn Lys Lys Gly Tyr His Arg Thr Glu Ala Met Leu 



65 



70 



75 



80 



Arg Ala Glu Ser Gly Arg Thr Leu Thr Pro Gin Asn Lys Gin 



85 



90 



Ser Pro 
95 



Ala Asn Thr Lys Thr Gly Lys Phe Pro Glu Gin Ser Ser He Pro Pro 
100 105 110 

Asn Pro Gly Lys Thr Ala Lys Pro lie Ser Asn Pro Thr Asn Leu Ser 

120 

Ser Lys Arg Asp Ala Glu Gly Gly He Val Ser Ser Gly Arg Leu Glu 
130 "5 140 



Gly Leu Asn Ala Pro Glu Asn Tyr lie Arg Ala Tyr ser Met Leu Lys 

145 ISO ICC 

155 160 
Asn Trp Val Asp Ser Ser Leu Glu lie Tyr Lys Pro Glu Leu Ser Tyr 

He Met Tyr Pro lie Phe He Tyr Leu Phe Leu Asn Leu Val Ala Lys 



180 



185 



190 



Asn Pro Val Tyr Ala Arg Arg Phe Phe Asp Arg Phe Se 



195 



200 



r Pro Asp Phe 



205 



Lys Asp Phe His Gly Ser Glu lie Asn Arg Leu Phe Ser Val Asn Ser 
210 215 220 

He Asp His lie Lys Glu Asn Glu Val Ala Ser Ala Phe Gin Ser His 
225 

Lys Tyr Arg lie Thr Met Ser Lys Thr Thr Leu Asn Leu Leu Leu Tyr 
245 250 

Phe Leu Asn Glu Asn Glu Ser He Gly Gly Ser Leu lie He Ser Val 
260 265 270 

lie Asn Gin His Leu Asp Pro Asn lie Val Glu Ser Val Thr Ala Arg 
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275 280 285 

Glu Lys Leu Ala Asp Gly He Lys Val Leu Ser Asp Ser Glu Asn Gly 
290 295 300 

Gin Asn Leu Glu Met Asn Ser Val Pro Val Lys Leu Gly 
310 315 320 



10 



15 



20 



25 



35 



40 



45 



Asn Gly Lys 
305 



Pro 



Phe Pro Lys Asp Glu Glu Phe Val Lys Glu lie Glu Thr Glu Leu 
325 330 335 

Lys He Lys Asp Asp Gin Glu Lys Gin Leu Asn Gin Gin Thr Ala Gly 

Asp Asn Tyr Ser Gly Ala Asn Asn Arg Thr Leu Leu Gin Glu Tyr Lys 
355 360 365 

Ala Met Asn Asn Glu Lys Phe Lys Asp Asn Thr Gly Asp Asp Asp Lys 
370 375 380 

Asp Lys He Lys Asp Lys He Ala Lys Asp Glu Glu Lys Lys Glu Ser 

-.„„ 395 400 

385 390 395 

Glu Leu Lys Val Asp Gly Glu Lys Lys Asp Ser Asn Leu Ser Ser Pro 
405 410 415 

Ala Arg Asp He Leu Pro Leu Pro Pro Lys Thr Ala Leu Asp Leu Lys 



420 



425 430 



30 Leu 

435 



Glu He Gin Lys Val Lys Glu Ser Arg Asp Ala He Lys Leu Asp 



440 445 



Asn Leu 
450 



Gin Leu Ala Leu Pro Ser Val Cys Met Tyr Thr Phe Gin Asn 



455 460 



Thr Asn Lys Asp Met Ser Cys Leu Asp Phe Ser Asp Asp Cys Arg He 



465 



470 475 480 



Ala Ala Ala Gly Phe Gin Asp Ser Tyr He Lys He Trp Ser Leu Asp 
485 490 495 

Gly Ser Ser Leu Asn Asn Pro Asn He Ala Leu Asn Asn Asn Asp Lys 



500 



505 



510 



Asp Glu Asp Pro Thr Cys Lys Thr Leu Val Gly His Ser Gly Thr Val 



515 



520 525 
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Tyr ser Thr Ser Phe Ser Pro Asp Asn Lys Tyr Leu Leu Ser G i v Ser 
530 535 540 

Glu Asp Ly S Thr Val Arg Leu Trp Ser Met Asp Thr His Thr Ala Leu 
545 550 555 S60 

Val Ser Tyr Lys Gly His Asn His Pro Val Trp Asp Val Ser Phe Ser 



10 



15 



25 



30 



40 



45 



565 570 



575 



Pro Leu Gly His Tyr Phe Ala Thr Ala Ser His Asp Gin Thr Ala Arg 
580 585 590 

Leu Trp Ser Cys Asp His lie Tyr Pro Leu Arg He Phe Ala Gly His 
595 goo 605 

Leu Asn Asp Val Asp Cys Val Ser Phe His Pro Asn Gly Cys Tyr Val 
610 615 6 2 o 



Phe Thr Gly Ser Ser Asp Lys Thr Cys Arg Met Trp Asp Val Ser Thr 
" 5 630 635 640 

Gly Asp Ser Val Arg Leu Phe Leu Gly His Thr Ala Pro Val He Ser 
645 650 655 

He Ala Val Cys Pro Asp Gly Arg Trp Leu Ser Thr Gly Ser Glu Asp 
660 665 670 

Gly He lie Asn Val Trp Asp He Gly Thr Gly Lys Arg Leu Lys Gin 



675 680 



685 



Met Arg Gly His Gly Lys Asn Ala He T yr Ser Leu Ser Tyr S 



690 695 



er Lys 
700 



Glu Gly Asn Val Leu lie Ser Gly Gly Ala Asp His Thr Val Arg Val 
35 705 710 a 



715 



720 



Trp Asp Leu Lys Lys Ala Thr Thr Glu Pro Ser Ala Glu Pro Asp Glu 
725 730 735 

Pro Phe He Gly Tyr Leu Gly Asp Val Thr Ala Ser He Asn Gin Asp 
740 745 750 

He Lys Glu Tyr Gly Arg Arg Arg Thr Val He Pro Thr Ser Asp Leu 
755 760 765 

Val Ala Ser Phe Tyr Thr Lys Lys Thr Pro Val Phe Lys Val Lys Phe 
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770 775 780 



Ser Arg Ser Asn Leu Ala Leu Ala Gly Gly Ala Phe Arg Pro 
785 



790 795 



(2) INFORMATION FOR SEQ ID NO: 65: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 43 9 amino acids 
10 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

15. (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



20 



25 



3 0 



40 



45 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YCU7 , Fig. 48 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:65: 

Met Val Arg Arg Phe Arg Gly Lys Glu Leu Ala Ala Thr Thr Phe Asn 



10 



15 



Gly His Arg Asp Tyr Val Met Gly Ala Phe Phe Ser His Asp Gin Glu 
20 25 30 



Lys He Tyr Thr Val Ser Lys Asp Gly Ala Val Phe Val Trp Glu Phe 
35 40 45 

Thr Lys Arg Pro Ser Asp Asp Asp Asp Asn Glu Ser Glu Asp Asp Asp 
50 55 60 

Lys Gin Glu Glu Val Asp lie Ser Lys Tyr Ser Trp Arg He Thr Lys 

75 8° 
65 70 75 

Lys His Phe Phe Tyr Ala Asn Gin Ala Lys Val Lys Cys Val Thr Phe 
85 90 « 

His Pro Ala Thr Arg Leu Leu Ala Val Gly Phe Thr Ser Gly Glu Phe 
100 105 HO 



Arg 



Leu Tyr Asp Leu Pro Asp Phe Thr Leu lie Gin Gin Leu Ser Met 
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lis 



120 



125 



Gly Gin Asn Pro Val Asn Thr Val Ser Val Asn Gin Thr Gly Glu Trp 
130 135 140 

5 

Leu Ala Phe Gly Ser Ser Lys Leu Gly Gin Leu Leu Val Tyr Glu Trp 
145 15 ° 155 160 

Gin Ser Glu Ser Tyr lie Leu Lys Gin Gin Gly His Phe Asp Ser Thr 
10 IBS 170 175 

Asn Ser Leu Ala Tyr Ser Pro Asp Gly Ser Arg Val Val Thr Ala Ser 
180 185 190 

15 Glu Asp Gly Lys He Lys Val Trp Asp He Thr Ser Gly Phe Cys Leu 

19 5 200 205 

Ala Thr Phe Glu Glu His Thr Ser Ser Val Thr Ala Val Gin Phe Ala 
210 215 220 

20 

Lys Arg Gly Gin Val Met Phe Ser Ser Ser Leu Asp Gly Thr Val Arg 
225 230 235 240 

Ala Trp Asp Leu He Arg Tyr Arg Asn Phe Arg Thr Phe Thr Gly Thr 
25 245 250 255 

Glu Arg He Gin Phe Asn Cys Leu Ala Val Asp Pro Ser Gly Glu Val 
250 2S5 270 

30 Val Cys Ala Gly Ser Leu Asp Asn Phe Asp He His Val Trp Ser Val 

275 280 285 

Gin Thr Gly Gin Leu Leu Asp Ala Leu Ser Gly His Glu Gly Pro Val 
290 295 300 

35 

Ser Cys Leu Ser Phe Ser Gin Glu Asn Ser Val Leu Ala Ser Ala Ser 
305 310 315 320 

Trp Asp Lys Thr He Arg He Trp Ser He Phe Gly Arg Ser Gin Gin 
40 325 330 335 

Val Glu Pro He Glu Val Tyr Ser Asp Val Leu Ala Leu Ser Met Arg 
340 345 3 5 o 



45 



Pro Asp Gly Lys Glu Val Ala Val Ser Thr Leu Lys Gly Gin He Ser 
355 360 365 
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He Phe Asn 
370 



He Glu Asp Ala Lys Gin Val Gly Asn He Asp Cys Arg 
375 380 

Lys Asp lie lie Ser Gly Arg Phe Asn Gin Asp Arg Phe Thr Ala Lys 
385 

He Leu Asn Asp Pro Asn Phe Leu Leu Gin Tyr lie Thr Val Leu Met 



405 



410 415 



10 



Val Trp Leu Leu Trp Leu Val Val lie lie Thr Pro Phe Val Tyr Met 



15 



420 

Met Phe Gin Met Lys Ser Cys 
435 

(2) INFORMATION FOR SEQ ID NO: 66: 



425 



430 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 514 amino acids 
20 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

25 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
30 (c) INDIVIDUAL ISOLATE: YCW2 PROTEIN, Fig. 49 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 

35 Met Ser Thr Leu lie Pro Pro Pro Ser Lys Lys Gin Lys Lys Glu Ala 

! 5 10 15 

Gin Leu Pro Arg Glu Val Ala lie lie Pro Lys Asp Leu Pro Asn Val 
20 25 30 



40 



Ser 



Leu 



45 



He Lys Phe Gin Ala Leu Asp Thr Gly Asp Asn Val Gly Gly Ala 
35 40 45 

Arg Val Pro Gly Ala He Ser Glu Lys Gin Leu Glu Glu Leu Leu 
50 55 60 
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Asn Gin Leu Asn Gly Thr Ser Asp Asp Pro Val Pro Tyr Thr Phe Ser 



65 70 75 



80 



Cys Thr lie Gin Gly Lys Lys Ala Ser Asp Pro Val Lys Thr lie Asp 
85 90 95 

lie Thr Asp Asn Leu Tyr Ser Ser Leu lie Lys Pro Gly Tyr Asn Ser 
100 105 no 

Thr Glu Asp Gin He Thr Leu Leu Tyr Thr Pro Arg Ala Val Phe Lys 
115 120 125 

Val Lys Pro Val Thr Arg Ser Ser Ser Ala He Ala Gly His Gly Ser 
130 135 140 

Thr He Leu Cys Ser Ala Phe Ala Pro His Thr Ser Ser Arg Met Val 
145 15 ° 155 iso 

Thr Gly Ala Gly Asp Asn Thr Ala Arg He Trp Asp Cys Asp Thr Gin 
165 170 175 

Thr Pro Met His Thr Leu Lys Gly His Tyr Asn Trp Val Leu Cys Val 
180 185 i 9 o 

Ser Trp Ser Pro Asp Gly Glu Val He Ala Thr Gly Ser Met Asp Asn 
195 200 205 

Thr He Arg Leu Trp Asp Pro Lys Ser Gly Gin Cys Leu Gly Asp Ala 
210 2 i5 220 

Leu Arg Gly His Ser Lys Trp He Thr Ser Leu Ser Trp Glu Pro He 
225 235 240 

His Leu Val Lys Pro Gly Ser Lys Pro Arg Leu Ala Ser Ser Ser Lys 
245 250 255 

Asp Gly Thr He Lys He Trp Asp Thr Val Ser Arg Val Cys Gin Tyr 
260 265 270 

Thr Met Ser Gly His Thr Asn Ser Val Ser Cys Val Lys Trp Gly Gly 
275 280 285 

Gin Gly Leu Leu Tyr Ser Gly Ser His Asp Arg Thr Val Arg Val Trp 
290 295 300 



Asp He Asn Ser Gin Gly Arg Cys He Asn He Leu Lys Ser His Ala 
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305 310 315 320 

His Trp Val Asn His Leu Ser Leu Ser Thr Asp Tyr Ala Leu Arg He 
325 330 335 

5 

Gly Ala Phe Asp His Thr Gly Lys Lys Pro Ser Thr Pro Glu Glu Ala 
340 345 350 

Gin Lys Lys .Ala Leu Glu Asn Tyr Glu Lys He Cys Lys Lys Asn Gly 
10 355 360 365 

Asn Ser Glu Glu Met Met Val Thr Ala Ser Asp Asp Tyr Thr Met Phe 
370 375 380 

15 Leu Trp Asn Pro Leu Lys Ser Thr Lys Pro He Ala Arg Met Thr Gly 

385 390 395 400 

His Gin Lys Leu Val Asn His Val Ala Phe Ser Pro Asp Gly Arg Tyr 
405 410 415 

20 

He Val Ser Ala Ser Phe Asp Asn Ser He Lys Leu Trp Asp Gly Arg 
420 425 430 

Asp Gly Lys Phe He Ser Thr Phe Arg Gly His He Ala Ser Val Tyr 
435 440 445 

Gin Val Ala Trp Ser Ser Asp Cys Arg Leu Leu Val Ser Cys Ser Lys 
450 455 460 

,^30 Asp Thr Thr Leu Lys Val Trp Asp Val Arg Thr Arg Lys Leu Ser Val 

465 470 475 480 

Asp Leu Pro Gly He Lys Thr Lys Leu Tyr Val Asp Trp Ser Val Asp 
485 490 495 



25 



35 



40 



Gly Lys Arg Val Cys Ser Gly Gly Lys Asp Lys Met Val Arg Leu Trp 
500 505 510 



Thr His 



(2) INFORMATION FOR SEQ ID NO: 67: 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 852 amino acids 

(B) TYPE: amino acid 



WO 95/21252 PCT/US95/01210 

- 171 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



10 



15 



20 



45 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YKL52 5, Fig. 5 0 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:67: 



Met Phe Lys Ser Lys Thr Ser Thr Leu Ser Tyr Asp Glu Thr Pro Asn 
15 10 15 

Ser Asn Glu Gly Asp Arg Asn Ala Thr Pro Val Asn Pro Lys Glu Lys 
20 25 30 

Ser Gin Thr Lys His Leu Asn He Pro Gly Asp Arg Ser Arg His Ser 
35 40 45 

Ser He Ala Asp Ser Lys Arg Ser Ser Ser Arg Tyr Asp Gly Gly Tyr 
25 50 55 60 

Ser Ala Asp He He Pro Ala Gin Leu Arg Phe He Asp Asn He Asp 
65 70 75 so 

3 0 Tyr Gly Thr Arg Leu Arg Lys Thr Leu His Arg Asn Ser Val Val Ser 

85 90 95 

Asn Gly Tyr Asn Lys Leu Ser Glu Asn Asp Arg Trp Tyr Phe Asp Leu 
100 105 no 

35 

Phe Asp Arg Lys Tyr Phe Glu Asn Tyr Leu Glu Glu Pro Thr Tyr He 
1X5 120 125 

Lys He Phe Lys Lys Lys Glu Gly Leu Glu Gin Phe Asp Arg Met Phe 
40 130 135 i 4 o 

Leu Ala Gin Glu Leu Lys He Pro Asp Val Tyr Lys Ser Thr Thr Tyr 
145 150 155 i 60 



Gin Gly Glu Pro Ala Val Ala Asn Ser Glu Leu Phe Lys Asn Ser He 
165 170 175 
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Cys Cys Cys Thr Phe Ser His Asp Gly Lys Tyr Met Val He Gly Cys 
180 185 190 

Lys Asp Gly Ser Leu His Leu Trp Lys Val He Asn Ser Pro Val Lys 
5 195 200 205 

Arg Ser Glu Met Gly Arg Ser Glu Lys Ser Val Ser Ala Ser Arg Ala 
210 215 220 

10 Asn Ser Leu Lys He Gin Arg His Leu Ala Ser He Ser Ser His Asn 

225 230 235 240 

Gly Ser He Ser Ser Asn Asp Leu Lys Pro Ser Asp Gin Phe Glu Gly 
245 250 255 

15:.- 

Pro Ser Lys Gin Leu His Leu Tyr Ala Pro Val Phe Tyr Ser Asp Val 
260 265 270 

Phe Arg Val Phe Met Glu His Ala Leu Asp He Leu Asp Ala Asn Trp 
20 275 280 285 

Ser Lys Asn Gly Phe Leu He Thr Ala Ser Met Asp Lys Thr Ala Lys 
290 295 300 

25 Leu Trp His Pro Glu Arg Lys Tyr Ser Leu Lys Thr Phe Val His Pro 

305 310 315 320 

Asp Phe Val Thr Ser Ala He Phe Phe Pro Asn Asp Asp Arg Phe He 
325 330 335 

3 0~™ 

He Thr Gly Cys Leu Asp His Arg Cys Arg Leu Trp Ser He Leu Asp 
340 345 350 

Asn Glu Val Ser Tyr Ala Phe Asp Cys Lys Asp Leu He Thr Ser Leu 
35 355 360 365 

Thr Leu Ser Pro Pro Gly Gly Glu Tyr Thr He He Gly Thr Phe Asn 
370 375 380 



40 



45 



Gly Tyr He Tyr Val Leu Leu Thr His Gly Leu Lys Phe Val Ser Ser 
385 390 395 400 

Phe His Val Ser Asp Lys Ser Thr Gin Gly Thr Thr Lys Asn Ser Phe 
405 410 415 

His Pro Ser Ser Glu Tyr Gly Lys Val Gin His Gly Pro Arg He Thr 
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420 425 430 

Gly Leu Gin Cys Phe Phe Ser Lys Val Asp Lys Asn Leu Arg Leu He 
435 440 445 

5 

Val Thr Thr Asn Asp Ser Lys He Gin He Phe Asp Leu Asn Glu Lys 
450 455 460 

Lys Pro Leu Glu Leu Phe Lys Gly Phe Gin Ser Gly Ser Ser Arg His 
10 465 470 475 480 

Arg Gly Gin Phe Leu Met Met Lys Asn Glu Pro Val Val Phe Thr Gly 
485 490 495 

15 Ser Asp Asp His Trp Phe Tyr Thr Trp Lys Met Gin Ser Phe Asn Leu 

500 505 510 

Ser Ala Glu Met Asn Cys Thr Ala Pro His Arg Lys Lys Arg Leu Ser 
515 520 525 

20 

Gly Ser Met Ser Leu Lys Gly Leu Leu Arg He Val Ser Asn Lys Ser 
530 535 540 

Thr Asn Asp Glu Cys Leu Thr Glu Thr Ser Asn Gin Ser Ser Ser His 
25 545 550 555 560 

Thr Phe Thr Asn Ser Ser Lys Asn Val Leu Gin Thr Gin Thr Val Gly 
565 570 575 

30 Ser Gln A 13 He Lys Asn Asn His Tyr He Ser Phe His Ala His Asn 

580 585 590 

Ser Pro Val Thr Cys Ala Ser He Ala Pro Asp Val Ala He Lys Asn 
595 600 605 

35 

Leu Ser Leu Ser Asn Asp Leu He Phe Glu Leu Thr Ser Gin Tyr Phe 
610 615 620 

Lys Glu Met Gly Gin Asn Tyr Ser Glu Ser Lys Glu Thr Cys Asp Asn 
40 625 630 635 640 

Lys Pro Asn His Pro Val Thr Glu Thr Gly Gly Phe Ser Ser Asn Leu 
645 650 655 



45 



Ser Asn Val Val Asn Asn Val Gly Thr He Leu He Thr Thr Asp Ser 
660 665 670 



15., 
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Gin Gly Leu He Arg Val Phe Arg Thr Asp He Leu Pro Glu He Arg 

675 680 685 

Lys Lys He He Glu Lys Phe His Glu Tyr Asn Leu Phe His Leu Glu 
5 690 695 700 

Ala Ala Gly Lys He Asn Asn His Asn Asn Asp Ser He Leu Glu Asn 
705 710 715 720 

10 Arg Met Asp Glu Arg Ser Ser Thr Glu Asp Asn Glu Phe Ser Thr Thr 

725 730 735 

Pro Pro Ser Asn Thr His Asn Ser Arg Pro Ser His Asp Phe Cys Glu 
740 745 750 

Leu His Pro Asn Asn Ser Pro Val lie Ser Gly Met Pro Ser Arg Ala 
755 760 765 

Ser Ala He Phe Lys Asn Ser He Phe Asn Lys Ser Asn Gly Ser Phe 
20 770 775 780 

He Ser Leu Lys Ser Arg Ser Glu Ser Thr Ser Ser Thr Val Phe Gly 
785 790 795 800 

25 Pro His Asp He Pro Arg Val Ser Thr Thr Tyr Pro Lys Leu Lys Cys 

805 810 815 

Asp Val Cys Asn Gly Ser Asn Phe Glu Cys Ala Ser Lys Asn Pro He 
820 825 830 

30 

Ala Gly Gly Asp Ser Gly Phe Thr Cys Ala Asp Cys Gly Thr He Leu 
835 840 845 

Asn Asn Phe Arg 
35 850 

(2) INFORMATION FOR SEQ ID NO: 68: 

(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 798 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



45 



(ii) MOLECULE TYPE: protein 
(iii) HYPOTHETICAL: NO 



10 



15 



20 



25 



30 



35 



40 



45 
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(iv) ANTI- SENSE: NO 

(Vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: yrb 1410 yeast. Fig. 51 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 

Met Ser Gin Lys Gin Ser Thr Asn Gin Asn Gin Asn Gly Thr His Gin 



10 



15 



Pro Gin Pro Val Lys Asn Gin Arg Thr Asn Asn Ala Ala Gly Ala Asn 
20 25 30 

Ser Gly Gin Gin Pro Gin Gin Gin Ser Gin Gly Gin Ser Gin Gin Gin 
35 40 45 

Gly Arg Ser Asn Gly Pro Phe Ser Ala Ser Asp Leu Asn Arg lie Val 
50 55 60 



Leu Glu Tyr Leu Asn Lys Lys Gly Tyr His Arg Thr Glu Ala Met Leu 

80 



65 70 75 



Arg Ala Glu Ser Gly Arg Thr Leu Thr Pro Gin Asn Lys Gin Ser Pro 
85 90 95 

Ala Asn Thr Lys Thr Gly Lys Phe Pro Glu Gin Ser Ser He Pro Pro 



100 



105 



110 



Asn Pro Gly Lys Thr Ala Lys Pro He Ser Asn Pro Thr Asn Leu Ser 
115 120 125 

Ser Lys Arg Asp Ala Glu Gly Gly lie Val Ser Ser Gly Arg Leu Glu 
"0 135 140 

Gly Leu Asn Ala Pro Glu Asn Tyr lie Arg Ala Tyr Ser Met Leu Lys 



145 150 155 



160 



Asn Trp Val Asp Ser Ser Leu Glu lie Tyr Lys Pro Glu Leu Ser Tyr 
165 170 175 



He Met Tyr Pro He Phe He Tyr Leu Phe Leu Asn Leu Val Ala 
180 185 190 



Lys 



Asn Pro Val Tyr Ala Arg Arg Phe Phe Asp Arg Phe Ser Pro Asp Phe 
195 200 205 
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Lys Asp Phe His Gly Ser Glu He Asn Arg Leu Phe Ser Val Asn Ser 
210 215 220 

He Asp His He Lys Glu Asn Glu Val Ala Ser Ala Phe Gin Ser His 

-n n 235 240 

5 225 230 

Lys Tyr Arg He Thr Met Ser Lys Thr Thr Leu Asn Leu Leu Leu Tyr 
245 250 255 

10 Phe Leu Asn Glu Asn Glu Ser lie Gly Gly Ser Leu He He Ser Val 

260 265 270 

lie Asn Gin His Leu Asp Pro Asn He Val Glu Ser Val Thr Ala Arg 
275 280 285 

15'-*"- 

Glu Lys Leu Ala Asp Gly He Lys Val Leu Ser Asp Ser Glu Asn Gly 
290 295 300 

Asn Gly Lys Gin Asn Leu Glu Met Asn Ser Val Pro Val Lys Leu Gly 

im 315 320 

20 305 310 

Pro Phe Pro Lys Asp Glu Glu Phe Val Lys Glu He Glu Thr Glu Leu 
325 330 335 

25 Lys He Lys Asp Asp Gin Glu Lys Gin Leu Asn Gin Gin Thr Ala Gly 

340 345 350 

Asp Asn Tyr Ser Gly Ala Asn Asn Arg Thr Leu Leu Gin Glu Tyr Lys 
355 360 365 

30'-'- 

Ala Met Asn Asn Glu Lys Phe Lys Asp Asn Thr Gly Asp Asp Asp Lys 
370 375 380 

Asp Lys He Lys Asp Lys He Ala Lys Asp Glu Glu Lys Lys Glu Ser 
35 385 390 395 400 

Glu Leu Lys Val Asp Gly Glu Lys Lys Asp Ser Asn Leu Ser Ser Pro 
405 410 415 



40 



45 



Ala Arg Asp He Leu Pro Leu Pro Pro Lys Thr Ala Leu Asp Leu Lys 
420 425 430 

Leu Glu He Gin Lys Val Lys Glu Ser Arg Asp Ala He Lys Leu Asp 
435 440 445 

Asn Leu Gin Leu Ala Leu Pro Ser Val Cys Met Tyr Thr Phe Gin Asn 
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450 455 460 

Thr Asn Lys Asp Met Ser Cys Leu Asp Phe Ser Asp Asp Cys Arg lie 
465 470 475 48 0 

5 

Ala Ala Ala Gly Phe Gin Asp Ser Tyr lie Lys He Trp Ser Leu Asp 
485 490 495 

Gly Ser Ser Leu Asn Asn Pro Asn He Ala Leu Asn Asn Asn Asp Lys 
10 500 505 sio 

Asp Glu Asp Pro Thr Cys Lys Thr Leu Val Gly His Ser Gly Thr Val 
515 520 525 

15 Tyr Ser Thr Ser Phe Ser Pro Asp Asn Lys Tyr Leu Leu Ser Gly Ser 

530 535 540 

Glu Asp Lys Thr Val Arg Leu Trp Ser Met Asp Thr His Thr Ala Leu 
545 550 555 560 

20 

Val Ser Tyr Lys Gly His Asn His Pro Val Trp Asp Val Ser Phe Ser 
565 570 575 

Pro Leu Gly His Tyr Phe Ala Thr Ala Ser His Asp Gin Thr Ala Arg 
25 580 585 590 

Leu Trp Ser Cys Asp His He Tyr Pro Leu Arg He Phe Ala Gly His 
595 600 605 

3 0 Leu Asn Asp Val Asp Cys Val Ser Phe His Pro Asn Gly Cys Tyr Val 

610 615 ^ 620 

Phe Thr Gly Ser Ser Asp Lys Thr Cys Arg Met Trp Asp Val Ser Thr 
625 630 635 640 

35 

Gly Asp Ser Val Arg Leu Phe Leu Gly His Thr Ala Pro Val He Ser 
6 45 650 655 

He Ala Val Cys Pro Asp Gly Arg Trp Leu Ser Thr Gly Ser Glu Asp 
40 660 665 670 

Gly He He Asn Val Trp Asp He Gly Thr Gly Lys Arg Leu Lys Gin 
675 680 685 



45 



Met Arg Gly His Gly Lys Asn Ala He Tyr Ser Leu Ser Tyr Ser Lys 
690 695 700 
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Glu Gly Asn Val Leu He Ser Gly Gly Ala Asp His Thr Val Arg Val 

705 710 715 720 

Trp Asp Leu Lys Lys Ala Thr Thr Glu Pro Ser Ala Glu Pro Asp Glu 

725 730 735 

Pro Phe He Gly Tyr Leu Gly Asp Val Thr Ala Ser He Asn Gin Asp 

740 745 750 



10 



15 



He Lys Glu Tyr Gly Arg Arg Arg Thr Val He Pro Thr Ser Asp Leu 
755 760 765 

Val Ala Ser Phe Tyr Thr Lys Lys Thr Pro Val Phe Lys Val Lys Phe 
770 775 780 

Ser Arg Ser Asn Leu Ala Leu Ala Gly Gly Ala Phe Arg Pro 
785 790 795 



2 0 (2) INFORMATION FOR SEQ ID NO: 69: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
25 (D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



30 



35 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: RACK1 protein rl. Fig. 1C 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 

Gly His Asn Gly Trp Val Thr Gin He Ala Thr Thr Pro Gin Phe Pro 
1 5 10 15 

Asp Met He Leu Ser Ala Ser Arg Asp Lys Thr He He Met Trp Lys 
20 25 30 



45 

(2) INFORMATION FOR SEQ ID NO: 70: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

5 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

10 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : RACK1 protein rll, Fig. 1C 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 

Gly His Ser His Phe Val Ser Asp Val Val lie Ser Ser Asp Gly Gin 
1 5 10 



15 



20 



25 



30 



40 



45 



15 



Phe Ala Leu Ser Gly Ser Trp Asp Gly Thr Leu Arg Leu Trp Asp 
20 25 



30 



(2) INFORMATION FOR SEQ ID NO: 71: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

35 (iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : RACK1 protein rill, Fig. 1C 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 

Gly His Thr Lys Asp Val Leu Ser Val Ala Phe Ser Ser Asp Asn Arg 



10 15 



Gin He Val Ser Gly Ser Arg Asp Lys Thr He Lys Leu Trp Asn 
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20 25 



30 



(2) INFORMATION FOR SEQ ID NO; 72: 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

10 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



15 



30 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: RACK1 protein rIV, Fig. IC 



20 (xi) 



SEQUENCE DESCRIPTION: SEQ ID NO: 72: 



Ser His Ser Glu Trp Val Ser Cys 
1 5 



Val Arg Phe Ser Pro Asn Ser Ser 
10 15 



25 Asn Pro He He Val Ser Cys Gly Trp Asp Lys Leu Val Lys Val Trp 

20 

Asn 



(2) INFORMATION FOR SEQ ID NO: 73: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
35 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

40 (iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



45 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: RACK1 protein rV, Fig. IC 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 73: 



10 



15 



Gly His Thr Gly Tyr Leu Asn Thr Val Thr Val Ser Pro Asp Gly Ser 
1 

Leu Cys Ala Ser Gly Gly Lys Asp Gly Gin Ala Met Leu Trp Asp 



20 25 
(2) INFORMATION FOR SEQ ID NO: 74: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



30 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

20 (iv) ANT I -SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: RACK1 protein rVI , Fig. l C 

25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 

Leu Asp Gly Gly Asp He He Asn Ala Leu Cys Phe Ser Pro Asn Arg 

15 10 15 

30 15 

Tyr Trp Leu Cys Ala Ala Thr Gly Pro Ser lie Lys He Trp Asp 

20 2 c 

25 30 

(2) INFORMATION FOR SEQ ID NO: 75: 

35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

40 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
45 (iv) ANTI-SENSE: NO 
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(vi) ORIGINAL SOURCE 



10 



15 - 



20 



30 



(C) INDIVIDUAL 



ISOLATE: RACK1 protein rVII, Fig. 1C 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 
Ser Lys Ala Glu Pro Pro Gin Cys Thr Ser Leu Ala Trp Ser Ala Asp 



10 



15 



Gly Gin Thr Leu Phe Ala Gly Tyr Thr Asp Asn Leu Val Arg Val Trp 

25 30 



20 



Gin 



(2) INFORMATION FOR SEQ ID NO: 76: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 
25 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



35 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Human 55 kDa protein rl , Fig. H 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:76: 

Gly His Thr Asp Ala Val Leu Asp Leu Ser Trp Asn Lys Leu lie Arg 



10 



Asn Val Leu Ala Ser Ala Ser Ala Asp Asn Thr Val He Leu Trp Asp 

25 30 



20 



40 



2) INFORMATION FOR SEQ ID NO: 77: 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
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(D) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Human 55 kDa protein rll, Fig. n 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 77: 

Ala His Asn Asp Glu He Ser Gly Leu Asp Leu Ser Ser Gin He Lys 
1 

Gly Cys Leu Val Thr Ala Ser Ala Asp Lys Tyr Val Lys He Trp Asp 



10 



15 



20 



25 



30 



40 



45 



20 



(2) INFORMATION FOR SEQ ID NO: 78: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



25 



30 



35 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : Human 55 kDa protein nil. Fig. 11 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 78: 

Val His Ser Arg Asp Met Lys Met Gly Val Leu Phe Cys Ser Ser Cys 



10 1S 



Cys Pro Asp Leu Pro Phe lie Tyr Ala Phe Gly Gly Gin Lys Glu Gly 
20 



PCT/US95/01210 
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Leu Arg Val Trp Asp 
35 



) INFORMATION FOR SEQ ID NO: 79: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii ) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE : NO 

(vi) ORIGINAL SOURCE : . - 2 

(C ) INDIVIDUAL ISOLATE : AAC-RICH protexn rl. Fxg. 



(xi 



) SEQUENCE DESCRIPTION: SEQ ID NO: 79: 



Val Ala Trp Asn Ala Asn Gly Thr 



t « t^c ?er Thr Ser val A±a - — 

Gly Asn Lys Lys Lys Ser inr ^ 15 



Lys xle Ala ser Ser aiy Ser Asp Gly He Val Ar 9 Val Trp Asn 
20 25 

(2) INFORMATION FOR SEQ ID NO: 80: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 2 
(C) INDIVIDUAL ISOLATE : AAC-RICH protein rll, Fxg. 



(xi 



i) SEQUENCE DESCRIPTION: SEQ ID NO:80: 
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Gly His Asp Gly Ser lie Glu Lys He Ser Trp Ser Pro Lys Asn Asn 



1 5 10 



15 



Asp Leu Leu Ala Ser Ala Gly Thr Asp Lys Val He Lys He Trp Asp 



30 



20 25 

(2) INFORMATION FOR SEQ ID NO: 81: 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

15 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 

20 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: AAC-RICH protein rill, Fig. 12 

25 SEQUENCE DESCRIPTION: SEQ ID NO: 81: 

Asp His Leu Ala Leu He Asp Leu Pro Thr He Lys Thr Leu Lys He 
1 5 10 15 

3 0 Tyr Lys Phe Asn Gly Glu Glu Leu Asn Gin Val Gly Trp Asp 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 82: 

35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

40 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

45 

(vi) ORIGINAL SOURCE: 
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(C) INDIVIDUAL ISOLATE: AAC-RICH protein rIV, Fig. 12 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 82: 

Gly His Thr Ala Ser He Tyr Cys Met Glu Phe Asp Pro Thr Gly Lys 
! 5 10 " 

TY r Leu Ala Ala Gly Ser Ala Asp Ser lie Val Ser Leu Trp Asp 

30 



10 



15 



20 



30 



20 25 



(2) INFORMATION FOR SEQ ID NO: 83: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

25 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: BETA TRCP rl , Fig. 13 



35 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 83: 
lie His Cys Arg Ser Glu Thr Ser Lys Gly Val Tyr Cys Leu Gin Tyr 



10 15 



Asp Asp Gin Lys lie Val Ser Gly Leu Arg Asp Asn Thr lie Lys He 

25 30 



20 



Trp Asp 



4 0 (2) INFORMATION FOR SEQ ID NO: 84: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 amino acids 

(B) TYPE: amino acid 
45 (D) TOPOLOGY: unknown 
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(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL; NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: BETA TRCP rll, Fig. 13 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO:84: 

Gly His Thr Gly Ser Val Leu Cys Leu Gin Tyr Asp Glu Arg Val ll« 



10 



15 



20 



25 



35 



40 



10 



He Thr Gly Ser Asp Ser Thr Val Arg Val Trp Asp 
20 25 

(2) INFORMATION FOR SEQ ID NO: 85: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



15 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

3 0 (iv) ANT I - SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: BETA TRCP rill, Fig. 13 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 85: 

lie His His Cys Glu Ala Val Leu His Leu Arg Phe Asn Asn Gly Met 
15 10 is 

Met Val Thr Cys Ser Lys Asp Arg Ser He Ala Val Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 86: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



10 



15"— 



20 



35 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: BETA TRCP rIV, Fig. 13 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 86: 

Gly His Arg Ala Ala Val Asn Val Val Asp Phe Asp Asp Lys Tyr lie 
5 10 15 

Val Ser Ala Ser Gly Asp Arg Thr He Lys Val Trp Asn 
20 25 

(2) INFORMATION FOR SEQ ID NO: 87: 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

3 0 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: BETA TRCP rV, Fig. 13 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 87: 

Gly His Lys Arg Gly He Ala Cys Leu Gin Tyr Arg Asp Arg Leu Val 



10 



15 



45 



Val Ser Gly Ser Ser Asp Asn Thr He Arg Leu Trp Asp 
20 25 
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(2) INFORMATION FOR SEQ ID NO: 88: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 9 amino acids 
5 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
15 (C) INDIVIDUAL ISOLATE: BETA TRCP rVI , Fig. 13 



20 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:88: 

Gly His Glu Glu Leu Val Arg Cys lie Arg Phe Asp Asn Lys Arg lie 
15 10 15 

Val Ser Gly Ala Tyr Asp Gly Lys lie Lys Val Trp Asp 
20 25 

(2) INFORMATION FOR SEQ ID NO: 89: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino acids 
30 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

35 (iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 
40 (C) INDIVIDUAL ISOLATE: BETA TRCP rVII, Fig. 13 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 89: 



Glu His Ser Gly Arg Val Phe Arg Leu Gin Phe Asp Glu Phe Gin He 
1 5 10 is 
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Val Ser Ser Ser His Asp Asp Thr He Leu He Trp Asp 

20 25 



5 



10 



20 



25 



30- 



35 



(2) INFORMATION FOR SEQ ID NO: 90: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

15 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: beta-prime- cop rl , Fig. 14 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 90: 

Ala His Ser Asp Tyr He Arg Cys He Ala Val His Pro Thr Gin Pro 
15 io 15 

Phe He Leu Thr Ser Ser Asp Asp Met Leu He Lys Leu Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 91: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

40 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: beta -prime -cop rll, Fig. 14 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 91: 
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Gly His Thr His Tyr Val Met Gin He Val He Asn Pro Lys Asp Asn 



1 5 io 



15 



Asn Gin Phe Ala Ser Ala Ser Leu Asp Arg Thr He Lys Val Trp Gin 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 92: 

10 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3 3 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

15 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



20 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: beta-prime -cop rill, Fig. 14 



25 (*i) SEQUENCE DESCRIPTION : SEQ ID NO: 92: 

Gly His Glu Lys Gly Val Asn Cys He Asp Tyr Tyr Ser Gly Gly Asp 



30 



35 



10 



15 



Lys Pro Tyr Leu He Ser Gly Ala Asp Asp Arg Leu Val Lys He Trp 
20 25 3 0 

Asp 



(2) INFORMATION FOR SEQ ID NO: 93: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
40 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 



45 (iii) HYPOTHETICAL: NO 
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(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: beta -prime - cop rIV, Fig. 14 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 93: 

Gly His Ala Gin Asn Val Ser Cys Ala Ser Phe His Pro Glu Leu Pro 
1 5 io 15 

He He He Thr Gly Ser Glu Asp Gly Thr Val Arg He Trp His 
20 25 30 



10 



15 



20 



30 



35 



40 



(2) INFORMATION FOR SEQ ID NO: 94: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

2 5 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CDC 4 / CDC20 protein rl , Fig. 15 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 94 : 

Gly His Met Thr Ser Val He Thr Cys Leu Gin Phe Glu Asp Asn Tyr 
15 io 15 

Val He Thr Gly Ala Asp Asp Lys Met lie Arg Val Tyr Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 95: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CDC 4 / CDC2 0 protein rll, Fig. 15 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:95: 

Gly His Asp Gly Gly Val Trp Ala Leu Lys Tyr Ala His Gly Gly lie 
15 10 15 

Leu Val Ser Gly Ser Thr Asp Arg Thr Val Arg Val Trp Asp 
15 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 96: 

(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 33 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



10 



25 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHET I CAL : NO 

(iv) ANTI- SENSE: NO 

30 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CDC4 / CDC2 0 protein rill, Fig. 15 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 96: 

Gly His Asn Ser Thr Val Arg Cys Leu Asp He Val Glu Tyr Lys Asn 



10 



15 



He Lys Tyr He Val Thr Gly Ser Arg Asp Asn Thr Leu His Val Trp 
2 ° 25 3 0 

Lys 



45 (2) INFORMATION FOR SEQ ID NO: 97: 
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(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

5 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
10 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CDC 4 / CDC20 protein rIV, Fig. 15 



15 



20 



25 



30 



40 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:97: 

Gly His Met Ala Ser Val Arg Thr Val Ser Gly His Gly Asn He Val 
1 5 10 15 

Val Ser Gly Ser Tyr Asp Asn Thr Leu He Val Trp Asp 
20 25 

(2) INFORMATION FOR SEQ ID NO: 98: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

35 (iv) ANTI -SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CDC4 / CDC20 protein rV, Fig. 15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 98: 



Gly His Thr Asp Arg He Tyr Ser Thr He Tyr Asp His Glu Arg Lys 
15 10 15 

Arg Cys He Ser Ala Ser Met Asp Thr Thr He Arg He Trp Asp 
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20 25 30 

(2) INFORMATION FOR SEQ ID NO: 99: 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 9 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY; unknown 

10 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

15 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CDC 4 / CDC2 0 protein rVI , Fig. 15 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:99: 

Gly His Thr Ala Leu Val Gly Leu Leu Arg Leu Ser Asp Lys Phe Leu 
15 10 15 

25 Val Ser Ala Ala Ala Asp Gly Ser lie Arg Gly Trp Asp 

20 25 

(2) INFORMATION FOR SEQ ID NO: 100: 

3 0 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

3 5 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GBLP- CHLAMIDOMONAS HOMOLOG rl , Fig. 16 



45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 100: 
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Gly His Thr Asn Trp Val Thr Ala 
1 5 

Ser Asn Thr Leu Leu Ser Ala Ser 
5 20 

Glu 




PCT/US95/01210 



lie Ala Thr Pro Leu Asp Pro Ser 
10 15 

Arg Asp Lys Ser Val Leu Val Trp 
25 30 



10 (2) INFORMATION FOR SEQ ID NO: 101: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
15 ( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE : peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 



20 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GBLP -CHLAMIDOMONAS HOMOLOG rll, Fig. 



25 16 



30 



35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 101: 

Gly His Ser His Phe Val Gin Asp Val Val lie Ser Ser Asp Gly Gin 
15 10 15 

Phe Cys Leu Thr Gly Ser Trp Asp Gly Thr Leu Arg Leu Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 102: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
40 (B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 



45 



(iii) HYPOTHETICAL: NO 
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(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GBLP -CHLAMIDOMONAS HOMOLOG rill, Fig. 

16 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:102: 

Gly His Thr Lys Asp Val Leu Ser Val Ala Phe Ser Val Asp Asn Arg 



10 



25 



10 



15 



Gin He Val Ser Gly Ser Arg Asp Lys Thr He Lys Leu Trp Asn 
20 25 30 

15 (2) INFORMATION FOR SEQ ID NO:103: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 

(B) TYPE: amino acid 
20 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



30 16 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GBLP -CHLAMIDOMONAS HOMOLOG rIV, Fig. 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 103: 

Gly His Thr Glu Trp Val Ser Cys Val Arg Phe Ser Pro Met Thr Thr 
35 1 5 10 15 

Asn Pro He He Val Ser Gly Gly Trp Asp Lys Met Val Lys Val Trp 
20 25 30 

4 0 Asn 



(2) INFORMATION FOR SEQ ID NO: 104: 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
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(3) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

5 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

10 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GBLP -CHLAMIDOMONAS HOMOLOG rV, Fig. 

16 

15 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 104: 

Gly His His Gly Tyr Val Asn Thr Val Thr Val Ser Pro Asp Gly Ser 
! 5 10 15 

2 0 Leu Cys Ala Ser Gly Gly Lys Asp Gly He Ala Met Leu Trp Asp 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 105: 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

3 0 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL : NO 
(iv) ANTI -SENSE: NO 



35 



40 



16 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GBLP - CHLAMIDOMONAS HOMOLOG rVI , Fig 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 105: 



45 



lie His Cys Leu Cys Phe Ser Pro Asn Arg Tyr Trp Leu Cys Ala Ala 
! 5 io 15 

Thr Gin Ser Ser He Lys He Trp Asp Leu Glu Ser Lys Ser He Val 
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20 25 30 



5 



10 



20 



(2) INFORMATION FOR SEQ ID NO: 106: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

15 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GBLP - CHLAMIDOMONAS HOMOLOG rVII, Fig. 



16 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:106: 

Lys Lys Ala Gin Val Pro Tyr Cys Val Ser Leu Ala Trp Ser Ala Asp 
25 1 5 10 15 

Gly Ser Thr Leu Tyr Ser Gly Tyr Thr Asp Gly Gin He Arg Val Trp 
20 25 30 

3 0 Ala 



(2) INFORMATION FOR SEQ ID NO: 107: 

3 5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

40 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

45 

(vi) ORIGINAL SOURCE: 
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(C) INDIVIDUAL ISOLATE: cop-1 protein rl, Fig. 17 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 107: 

5 

Met Ser Thr Arg Ser Lys Leu Ser Cys Leu Ser Trp Asn Lys His Glu 
15 10 IS 

Lys Asn His He Ala Ser Ser Asp Tyr Glu Gly He Val Thr Val Trp 
10 20 25 30 

Asp 

15 (2) INFORMATION FOR SEQ ID NO: 108: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
20 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

25 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: cop-1 protein rll, Fig. 17 

30 



35 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 108: 

Glu Lys Arg Ala Trp Ser Val Asp Phe Ser Arg Thr Glu Pro Ser Met 
1 5 10 15 

Leu Val Ser Gly Ser Asp Asp Cys Lys Val Lys Val Trp Cys 
20 25 30 

40 (2) INFORMATION FOR SEQ ID NO: 109: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 
45 (D) TOPOLOGY: unknown 
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(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: cop-1 protein rill, Fig. 17 



10 



15 



20 



25 



35 



40 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 109: 

Gly His Lys Lys Ala Val Ser Tyr Met Lys Phe Leu Ser Asn Asn Glu 
15 10 15 

Leu Ala Ser Ala Ser Thr Asp Ser Thr Leu Arg Leu Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 110: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

3 0 (iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Coronin (p55) rl , Fig. 19 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 110: 

Gly His Lys Ser Ala Val Leu Asp He Ala Phe His Pro Phe Asn Glu 
15 10 15 

Asn Leu Val Gly Ser Val Ser Glu Asp Cys Asn He Cys He Trp Gly 
20 25 30 



45 (2) INFORMATION FOR SEQ ID NO: 111: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

5 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
10 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Coronin (p55) rll, Fig. 19 



15 



20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 111: 

Gly His Lys Arg Lys Val Gly Thr He Ser Phe Gly Pro Val Ala Asp 
1 5 10 15 

Asn Val Ala Val Thr Ser Ser Gly Asp Phe Leu Val Lys Thr Trp Asp 
20 25 30 



25 (2) INFORMATION FOR SEQ ID NO:112: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

3 0 (D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 



35 



40 



45 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Coronin (p55) rill, Fig. 19 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 112: 

Gly His Ser Asp Met He Thr Ser Cys Glu Trp Asn His Asn Gly Ser 
15 10 15 



5 
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Gin He Val Thr Thr Cys Lys Asp Lys Lys Ala Arg Val Phe Asp 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 113; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 8 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

10 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
!5 (iv) ANTI -SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CORO PROTEIN rl , Fig. 18 



20 



25 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 113: 

Arg His Val Phe Ala Ala Gin Pro Lys Lys Glu Glu Cys Tyr Gin Asn 
Leu Lys Thr Lys Ser Ala Val Trp Asp Ser Asn Tyr Val Ala Ala Asn 



20 25 

Thr Arg Tyr He Trp Asp 
30 35 

(2) INFORMATION FOR SEQ ID NO: 114: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



30 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

45 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : CORO PROTEIN rll, Fig. 18 



^_ PCT/US95/01210 

WO 95/21252 

204 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 114: 

Gly His Lvs Ser Ala Val Leu Asp lie Ala Phe His Pro Phe Asn Glu 
t; 10 15 " 



10 



30 



35 



Asn 



Leu Val Gly Ser Val Ser Glu Asp Cys Asn He Cys He Trp Gly 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 115: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 
15 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

20 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 

(vi) ORIGINAL SOURCE: 
25 ( C ) INDIVIDUAL ISOLATE: CORO PROTEIN rill, Fig. 18 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 115: 



Gly His Lys Arg Lys Val Gly Thr He Ser Phe Gly Pro Val Ala Asp 
! 5 10 15 

Asn Val Ala Val Thr Ser Ser Gly Asp Phe Leu Val Lys Thr Trp Asp 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 116: 

(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



45 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
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(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CORO PROTEIN rIV, Fig. 18 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 116: 

Gly His Ser Asp Met He Thr Ser Cys Glu His Asn Gly Ser Gin He 
10 1 5 10 15 

Val Thr Thr Cys Lys Asp Lys Lys Ala Arg Val Phe Asp 
20 25 

15 (2) INFORMATION FOR SEQ ID NO: 117: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
2 0 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



25 



30 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CSTF 5 0kDa rl, Fig. 20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 117 : 

Asp His Val Asp Glu Val Thr Cys Leu Ala Phe His Pro Thr Glu Gin 
35 1 5 io 15 

He Leu Ala Ser Gly Ser Arg Asp Tyr Thr Leu Lys Leu Phe Asp 
20 25 30 

40 (2) INFORMATION FOR SEQ ID NO:118: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
45 (D) TOPOLOGY: unknown 



WO 95/21252 



PO7US95/01210 
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(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CSTF SOkDa rll, Fig. 20 



10 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 118: 

Asp His Val Asp Glu Val Thr Cys Leu Ala Phe His Pro Thr Glu Gin 
15 10 15 

lie Leu Ala Ser Gly Ser Arg Asp Tyr Thr Leu Lys Leu Phe Asp 
20 25 30 



2 0 (2) INFORMATION FOR SEQ ID NO: 119: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
25 (D) TOPOLOGY: unknown 



30 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



35 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CSTF 50kDa rill, Fig. 20 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 119: 

Ala His Asp Gly Ala Glu Val Cys Ser Ala He Phe Ser Lys Asn Ser 
15 10 15 

Lys Tyr He Leu Ser Ser Gly Lys Asp Ser Val Ala Lys Leu Trp Glu 
20 25 30 



45 



(2) INFORMATION FOR SEQ ID NO: 120: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

5 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
10 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CSTF 50kDa rIV, Fig. 20 



15 



20 



25 



30 



40 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 0: 

Val His Arg Thr Gin Ala Val Phe Asn His Thr Glu Asp Tyr Val Leu 
1 5 10 15 

Leu Pro Asp Glu Arg Thr lie Ser Leu Cys Cys Trp Asp 
20 25 

(2) INFORMATION FOR SEQ ID NO: 121: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

35 (iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: CSTF 50kDa rV, Fig. 20 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 121: 

Gly His Asn Asn lie Val Arg Cys lie Val His Ser Pro Thr Asn Pro 
15 10 15 

Gly Phe Met Thr Cys Ser Asp Asp Phe Arg Ala Arg Phe Trp Tyr 
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20 25 

(2) INFORMATION FOR SEQ ID NO: 122: 

5 ( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

10 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



15 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G- BETA DROSOPH rl, Fig. 23 



2 0 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 2: 

Gly His Leu Ala Lys lie Tyr Ala Met His Trp Gly Asn Asp Ser Arg 
15 10 15 

25 Asn Leu Val Ser Ala Ser Gin Asp Gly Lys Leu He Val Trp Asp 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 123: 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

3 5 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G- BETA DROSOPH rll, Fig. 23 



45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 123: 
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Gly His Gly Gly Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Asn Gin 
15 10 is 

He Val Thr Ser Ser Gly Asp Met Ser Cys Gly Leu Trp Asp 
5 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 124: 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



15 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

20 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G- BETA DROSOPH rill, Fig. 23 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:124: 

25 

Gly His Thr Gly Asp Val Met Ala Leu Ser Leu Ala Pro Gin Cys Lys 
1 5 10 15 

Thr Phe Val Ser Gly Ala Cys Asp Ala Ser Ala Lys Leu Trp Asp 
30 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 125: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



40 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



45 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G- BETA DROSOPH rIV, Fig. 23 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 125: 

Gly His Glu Ser Asp He Asn Ala Val Thr Phe Phe Pro Asn Gly Gin 
1 5 10 15 

Ala Phe Ala Thr Gly Ser Asp Asp Ala Thr Cys Arg Leu Phe Asp 
20 25 30 



10 



15 



30 



35 



(2) INFORMATION FOR SEQ ID NO: 126: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

20 (iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G- BETA DROSOPH rV, Fig. 23 

25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 126: 

Ser His Asp Asn He He Cys Gly He Thr Ser Val Ala Phe Ser Lys 
15 10 15 



Ser Gly Arg Leu Leu Leu Ala Gly Tyr Asp Asp Phe Asn Cys Asn Val 
20 25 30 

Trp Asp 



(2) INFORMATION FOR SEQ ID NO: 127: 



(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 amino acids 
4 0 (B) TYPE: amino acid 

(D) TOPOLOGY : unknown 

(ii) MOLECULE TYPE : peptide 



45 



(iii) HYPOTHETICAL: NO 
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{ iv) ANT I - SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G- BETA DROSOPH rVI , Fig. 23 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12 7: 

Gly His Asp Asn Arg Val Ser Cys Leu Gly Val Thr Glu Asn Gly Met 
10 1 5 10 is 

Ala Val Ala Thr Gly Ser Trp Asp Ser Phe Leu Arg Val Trp Asn 
20 25 30 

15 (2) INFORMATION FOR SEQ ID NO: 12 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
20 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-BETA HUMAN rl, Fig. 24 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:128: 

Gly His Asn Gly Trp Val Thr Gin He Ala Thr Thr Pro Gin Phe Pro 
15 io is 

Asp Met He Leu Ser Ala Ser Arg Asp Lys Thr He He Met Trp Lys 
20 25 30 



25 



30 



35 



40 (2) INFORMATION FOR SEQ ID NO: 129: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
45 (D) TOPOLOGY: unknown 
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10 



15 



20 



25 



3 0 



35 



40 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-BETA HUMAN rll, Fig. 24 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:129: 

Gly His Ser His Phe Val Ser Asp Val Val He Ser Ser Asp Gly Gin 



Phe Ala Leu Ser Gly Ser Trp Asp Gly Thr Leu Arg Leu Trp Asp 



(2) INFORMATION FOR SEQ ID NO: 13 0: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

{ D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-BETA HUMAN rill, Fig. 24 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 0: 

Gly His Thr Lys Asp Val Leu Ser Val Ala Phe Ser Ser Asp Asn Arg 



Gin He Val Ser Gly Ser Arg Asp Lys Thr He Lys Leu Trp Asn 



20 



25 



30 



(2) INFORMATION FOR SEQ ID NO: 131: 



(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 3 3 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 

5 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

10 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-BETA HUMAN rIV, Fig. 24 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 131: 

15 

Ser His Ser Glu Trp Val Ser Cys Val Arg Phe Ser Pro Asn Ser Ser 
1- 5 10 15 

Asn Pro lie lie Val Ser Cys Gly Trp Asp Lys Leu Val Lys Val Trp 
20 20 25 30 

Asn 



25 (2) INFORMATION FOR SEQ ID NO:132: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

3 0 (D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



35 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-BETA HUMAN rV, Fig. 24 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:132: 



45 



Gly His Thr Gly Tyr Leu Asn Thr Val Thr Val Ser Pro Asp Gly Ser 
15 io is 
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Leu Cys Ala Ser Gly Gly Lys Asp Gly Gin Ala Met Leu Trp Asp 

20 25 30 



5 



10 



20 



25 



(2) INFORMATION FOR SEQ ID NO: 13 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

15 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-BETA HUMAN rVI , Fig. 24 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 3: 

Lys His Leu Tyr Thr Leu Asp Gly Gly Asp He He Asn Ala Leu Cys 
1 5 10 15 

Phe Ser Pro Asn Arg Tyr Trp Leu Cys Ala Ala Thr Gly Pro Ser He 
20 25 30 



Lys He Trp Asp 
30 35 

(2) INFORMATION FOR SEQ ID NO: 134: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



40 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 



45 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-BETA HUMAN rVII, Fig. 24 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 134: 

Ala Glu Pro Pro Gin Cys Thr Ser Leu Ala Trp Ser Ala Asp Gly Gin 
5 15 10 15 

Thr Leu Phe Ala Gly Tyr Thr Asp Asn Leu Val Arg Val Trp Gin 
20 25 30 

10 (2) INFORMATION FOR SEQ ID NO: 13 5: 

{ i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
15 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 



20 



25 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta 1 bovine rl , Fig. 21 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:135: 

Gly His Leu Ala Lys lie Tyr Ala Met His Trp Gly Thr Asp Ser Arg 
30 1 5 io is 

Leu Leu Val Ser Ala Ser Gin Asp Gly Lys Leu lie lie Trp Asp 
20 25 30 

3 5 (2) INFORMATION FOR SEQ ID NO: 136: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
40 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

45 

(iv) ANTI -SENSE: NO 



- 216 - 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta 1 bovine rll, Fig. 21 



10 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l36: 

Gly His Thr Gly Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Asn Gin 
15 10 15 

lie Val Thr Ser Ser Gly Asp Thr Thr Cys Ala Leu Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 13 7: 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

2 0 <ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



25 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta 1 bovine rill, Fig. 21 



30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:137: 

Gly His Thr Gly Asp Val Met Ser Leu Ser Leu Ala Pro Asp Thr Arg 
1 5 io 15 

3 5 L eu Phe Val Ser Gly Ala Cys Asp Ala Ser Ala Lys Leu Trp Asp 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 138: 



40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 



45 



(ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

5 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : G-Beta 1 bovine rIV, Fig. 21 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 138: 

10 

Gly His Glu Ser Asp lie Asn Ala lie Cys Phe Phe Pro Asn Gly Asn 
15 10 15 

Ala Phe Ala Thr Gly Ser Asp Asp Ala Thr Cys Arg Leu Phe Asp 
15 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 13 9: 

(i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



25 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

3 0 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : G-Beta 1 bovine rV, Fig. 21 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13 9: 

35 

Ser His Asp Asn lie lie Cys Gly lie Thr Ser Val Ser Phe Ser Lys 
15 10 15 

Ser Gly Arg Leu Leu Leu Ala Gly Tyr Asp Asp Phe Asn Cys Asn Val 
40 20 25 30 

Trp Asp 



45 (2) INFORMATION FOR SEQ ID NO: 140: 
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(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

5 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
10 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta 1 bovine rVI , Fig. 21 

15 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 140: 

Gly His Asp Asn Arg Val Ser Cys Leu Gly Val Thr Asp Asp Gly Met 
15 10 15 

20 

Ala Val Ala Thr Gly Ser Trp Asp Ser Phe Leu Lys lie Trp Asn 
20 25 30 

(2) INFORMATION FOR SEQ ID NO:141: 

25 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

3.0 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
3 5 (iv) ANT I -SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta-bovine ( 2 ) rl, Fig. 22 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 141: 

Gly His Leu Ala Lys lie Tyr Ala Met His Trp Gly Thr Asp Ser Arg 
15 10 15 

45 

Leu Leu Val Ser Ala Ser Gin Asp Gly Lys Leu lie lie Trp Asp 
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20 25 30 

(2) INFORMATION FOR SEQ ID NO: 142: 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

10 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANT I- SENSE: NO 

15 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta-bovine (2 ) rll, Fig. 22 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:142: 

Gly His Thr Gly Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Asn Gin 
15 10 15 

25 lie lie Thr Ser Ser Gly Asp Thr Thr Cys Ala Leu Trp Asp 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 143: 

3 0 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

3 5 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta-bovine ( 2 ) rill, Fig. 22 



45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 143: 
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Gly His Ser Gly Asp Val Met Ser Leu Ser Leu Ala Pro Asp Gly Arc 
15 10 15 

Thr Phe Val Ser Gly Ala Cys Asp Ala Ser lie Lys Leu Trp Asp 
5 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 144: 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



15 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

2 0 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta-bovine (2 ) rlV, Fig. 22 



25 



30 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO:144: 

Gly His Glu Ser Asp He Asn Ala Val Ala Phe Phe Pro Asn Gly Tyr 
15 10 15 

Ala Phe Thr Thr Gly Ser Asp Asp Ala Thr Cys Arg Leu Phe Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 145: 

(i) SEQUENCE CHARACTERISTICS : 
35 (A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



40 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 



45 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta-bovine (2 ) rV, Fig. 22 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:14 1 ' 

Ser His Asp Asn He He Cys Gly He Thr Ser Val Ala Phe Ser Arg 
5 15 io 15 

Ser Gly Arg Leu Leu Leu Ala Gly Tyr Asp Asp Phe Asn Cys Asn He 
20 25 30 

10 Trp Asp 

(2) INFORMATION FOR SEQ ID NO: 146: 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

2 0 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

25 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta-bovine (2 ) rVI , Fig. 22 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:146: 

30 

Gly His Asp Asn Arg Val Ser Cys Leu Gly Val Thr Asp Asp Gly Met 
1 5 io 15 

Ala Val Ala Thr Gly Ser Trp Asp Ser Phe Leu Lys He Trp Asn 
35 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 147: 

(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: unknown 



45 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 



10 
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(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta2 (Human) rl , Fig. 25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 147: 

Gly His Leu Ala Lys He Tyr Ala Met His Trp Gly Thr Asp Ser Arg 
15 10 15 

Leu Leu Val Ser Ala Ser Gin Asp Gly Lys Leu He He Trp Asp 
20 25 30 

15 (2) INFORMATION FOR SEQ ID NO:148: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
20 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



25 



30 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta2 (Human) rll, Fig. 25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 148: 

Gly His Thr Gly Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Asn Gin 
35 1 5 10 15 

He He Thr Ser Ser Gly Asp Thr Thr Cys Ala Leu Trp Asp 
20 25 30 

4 0 (2) INFORMATION FOR SEQ ID NO: 149: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
4 5 (D) TOPOLOGY: unknown 
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(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

5 (iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta2 (Human) rill, Fig. 25 



10 



15 



20 



25 



35 



40 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 149: 

Gly His Ser Gly Asp Val Met Ser Leu Ser Leu Ala Pro Asp Gly Arg 
15 10 15 

Thr Phe Val Ser Gly Ala Cys Asp Ala Ser lie Lys Leu Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 150: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
CD) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

3 0 (iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G- Be ta2 (Human) rIV, Fig. 25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 150: 

Gly His Glu Ser Asp lie Asn Ala Val Ala Phe Phe Pro Asn Gly Tyr 
1 5 10 15 

Ala Phe Thr Thr Gly Ser Asp Asp Ala Thr Cys Arg Leu Phe Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 151: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 



15 



20 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta2 (Human) rV, Fig. 25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 151: 

Ser His Asp Asn lie lie Cys Gly lie Thr Ser Val Ala Phe Ser Arg 
15 10 15 

Ser Gly Arg Leu Leu Leu Ala Gly Tyr Asp Asp Phe Asn Cys Asn lie 



Trp Asp 

2) INFORMATION FOR SEQ ID NO : 152 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G- Be ta2 (Human) rVI , Fig. 25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:152: 



20 



25 



30 



45 



Gly His Asp Asn Arg Val Ser Cys Leu Gly Val Thr Asp Asp Gly Met 
15 10 15 
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Ala Val Ala Thr Gly Ser Trp Asp Ser Phe Leu Lys He Trp Asn 

20 25 30 



5 



10 



20 



25 



30 



35 



(2) INFORMATION FOR SEQ ID NO: 153: 

( i ) S EQUENCE CHARACTER I S T I CS : 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

15 (iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta4 (mouse) rl, Fig. 26 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 153: 

Gly His Leu Ala Lys He Tyr Ala Met His Trp Gly Tyr Asp Ser Arg 
15 10 15 

Leu Leu Val Ser Ala Ser Gin Asp Gly Lys Leu He He Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 154: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

40 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta4 (mouse) rll, Fig. 26 



45 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 154 : 
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Gly Kis Thr Gly Tyr Leu Ser Cys Cys Arg Phe Leu Asp Asp Gly Gin 
15 10 15 

lie He Thr Ser Ser Gly Asp Thr Thr Cys Ala Leu Trp Asp 
5 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 155: 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



15 



(ii) MOLECULE TYPE: peptide 

(ili) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: .NO 

2 0 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta4 (mouse) rill, Fig. 26 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:155: 

25 

Gly His Ser Gly Asp Val Met Ser Leu Ser Leu Ser Pro Asp Leu Lys 
15 10 15 

Thr Phe Val Ser Gly Ala Cys Asp Ala Ser Ser Lys Leu Trp Asp 
30 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 156: 

(i) SEQUENCE CHARACTERISTICS: 
3 5 (A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



40 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL : NO 
(iv) ANTI-SENSE: NO 



45 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : G-Beta4 (mouse) rIV, Fig. 26 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 156: 



Gly His He Ser Asp He Asn Ala Val Ser Phe Phe Pro Ser Gly T 
15 10 15 

Ala Phe Ala Thr Gly Ser Asp Asp Ala Thr Cys Arg Leu Phe Asp 
20 25 30 



10 (2) INFORMATION FOR SEQ ID NO: 157: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
15 (d) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

20 

(iv) ANTI- SENSE: NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta4 (mouse) rV, Fig. 26 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:157: 



Ser His Asp Asn He He Cys Gly He Thr Ser Val Ala Phe Ser Lys 
30 1 5 io 15 

Ser Gly Arg Leu Leu Leu Ala Gly Tyr Asp Asp Phe Asn Cys Ser Val 
20 25 30 

3 5 Trp Asp 



(2) INFORMATION FOR SEQ ID NO: 158: 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



45 



(ii) MOLECULE TYPE : peptide 
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(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: G-Beta4 (mouse) rVI , Fig. 26 



10 



1-5- 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:158: 

Gly His Asp Asn Arg Val Ser Cys Leu Gly Val Thr Asp Asp Gly Met 
5 10 

Ala Val Ala Thr Gly Ser Trp Asp Ser Phe Leu Arg lie Trp Asn 
20 2S 30 

(2) INFORMATION FOR SEQ ID NO: 159: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

3 0 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GROUCHO PROT. DRSPH rl , Fig. 27 



20 



25 



35 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 159: 

Thr Ser Ala Ala Pro Ala Cys Tyr Ala Leu Ala Ser Pro Asp Ser Lys 
1 5 xo 15 

Val Cys Phe Ser Cys Cys Ser Asp Gly Asn He Ala Val Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 160: 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
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{ D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

5 (iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



10 



15 



20 



35 



40 



45 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GROUCHO PROT DRSPH rll, Fig. 27 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16 0: 

Gly His Thr Asp Gly Ala Ser Cys He Asp He Ser Pro Asp Gly Ser 
15 10 15 

Arg Leu Trp Thr Gly Gly Leu Asp Asn Thr Val Arg Ser Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 161: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
25 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

3 0 (iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE : NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GTP binding prt squid rl, Fig. 2 8 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 161: 

Gly His Leu Ala Lys He Tyr Ala Met His Trp Ala Ser Asp Ser Arg 
15 10 is 

Asn Leu Val Ser Ala Ser Gin Asp Gly Lys Leu He Val Trp Asp 
20 25 3 0 

(2) INFORMATION FOR SEQ ID NO: 162: 



PCTYUS95/01210 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

5 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

10 (iv) ANTI-SENSE: NO 

<vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GTP binding prt squid rll, Fig. 28 



15 



20 



25 



30 



40 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:162: 

Gly His Thr Gly Tyr Leu Ser Cys Cys Arg Phe He Asp Asp Asn Gin 



10 



15 



He Val Thr Ser Ser Gly Asp Met Thr Cys Ala Leu Trp Asn 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 16 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

35 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GTP binding prt squid rill, Fig. 28 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:163: 

Gly His Thr Gly Asp Val Met Ser Leu Ser Leu Ala Pro Asp Met Arg 
l 5 « 15 

Thr Phe val Ser Gly Ala Cys Asp Ala Ser Ala Lys Leu Phe Asp 



PCT/US95/01210 



30 
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20 25 

(2) INFORMATION FOR SEQ ID NO: 164: 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

10 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE : NO 

15 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GTP binding prt squid rIV, Fig. 28 

20 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 164: 

Gly His Glu Ser Asp He Asn Ala He Thr Tyr Phe Pro Asn Gly Phe 
1 5 10 X5 

25 Ala Phe Ala Thr Gly Ser Asp Asp Ala Thr Cys Arg Leu Phe Asp 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 165: 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

35 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL : NO 

(iv) ANTI- SENSE: NO 

40 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GTP binding prt squid rV, Fig. 28 

45 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 165: 



WO 95/21252 
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20 



25 



30 



35 
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Ser His Ast> Asn lie lie Cys Gly lie Thr Ser Val Ala Phe Ser Lys 
X 5 io 15 

Ser Gly Arg Leu Leu Leu Gly Gly Tyr Asp Asp Phe Asn Cys Asn Val 
20 25 30 



Trp Asp 



10 (2) INFORMATION FOR SEQ ID NO: 166: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 amino acids 

(B) TYPE: amino acid 
15 (D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: GTP binding prt squid rVI , Fig. 28 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 166: 

Gly His Asp Asn Arg Val Ser Cys Leu Gly Val Thr Glu Asp Gly Met 
! 5 10 15 

Ala Val Ala Thr Gly Ser Trp Asp 
20 

(2) INFORMATION FOR SEQ ID NO: 167: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 



45 



(iv) ANTI -SENSE: NO 



WO 95/21252 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: IEF SSP 9306 rl, Fig. 29 



5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO; 16 7: 

Gly His Gin Lys Glu Gly Tyr Gly Leu Ser Trp Asn Pro Asn Leu Ser 
15 10 15 

10 Gly His Leu Leu Ser Ala Ser Asp Asp His Thr He Cys Leu Trp Asp 

20 25 30 



15 



20 



30 



35 



(2) INFORMATION FOR SEQ ID NO: 16 8: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

25 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : IEF SSP 9306 rll, Fig. 29 



Cxi) SEQUENCE DESCRIPTION: SEQ ID NO:168: 

Gly His Thr Ala Val Val Glu Asp Val Ser Trp His Leu Leu His Glu 
15 10 15 

Ser Leu Phe Gly Ser Val Ala Asp Asp Gin Lys Leu Met He Trp Asp 
20 25 30 



4 0 (2) INFORMATION FOR SEQ ID NO: 169: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 7 amino acids 

(B) TYPE: amino acid 
45 (D) TOPOLOGY: unknown 
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(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

<iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: IEF SSP 9306 rill, Fig. 29 



10 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 169: 

Ser His Ser Val Asp Ala His Thr Ala Glu Val Asn Cys Leu Ser Phe 
1 5 10 15 

Asn Pro Tyr Ser Glu Phe He Leu Ala Thr Gly Ser Ala Asp Lys Thr 
20 25 30 



Val Ala Leu Trp Asp 
20 35 

(2) INFORMATION FOR SEQ ID NO: 170: 

(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 3 7 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



30 



Cii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

3 5 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: IEF SSP 9306 rIV, Fig. 29 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:170: 

40 

Leu His Ser Phe Glu Ser His Lys Asp Glu He Phe Gin Val Gin Trp 
1 5 io 15 

Ser Pro His Asn Glu Thr He Leu Ala Ser Ser Gly Thr Asp Arg Arg 
45 20 25 30 
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Leu Asn Val Trp Asp 
35 

(2) INFORMATION FOR SEQ ID NO: 171: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



5 



10 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

15 (iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: IEF SSP 9306 rV, Fig. 29 



20 



25 



30 



40 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 171: 

He Gly Glu Glu Gin Ser Pro Glu Asp Ala Glu Asp Gly Pro Pro Glu 



10 15 



Leu Leu Phe He His Gly Gly His Thr Ala Lys He Ser Asp Phe Ser 
20 2S 30 

Trp Asn 



(2) INFORMATION FOR SEQ ID NO: 172: 

(i) SEQUENCE CHARACTERISTICS: 
35 <A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

45 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: HUMAN 12.3 rl, Fig. 3 0 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 172: 

Gly His Asn Gly Trp Val Thr Gin lie Ala Thr Thr Pro Gin Phe Pro 
1 5 io 15 

Asp Met He Leu Ser Ala Ser Arg Asp Lys Thr He He Met Trp Lys 
20 25 30 



10 



35 



40 



(2) INFORMATION FOR SEQ ID NO: 173: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
15 (B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

20 Ciii) HYPOTHETICAL: NO 

<iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
25 (C) INDIVIDUAL ISOLATE: HUMAN 12.3 rll, Fig. 30 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 173: 

30 Gly His Ser His Phe Val Ser Asp Val Val He Ser Ser Asp Gly Gin 

15 io 15 

Phe Ala Leu Ser Gly Ser Trp Asp Gly Thr Leu Arg Leu Trp Asp 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 174: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 



45 



(iii) HYPOTHETICAL: NO 
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(iv) ANT I - SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: HUMAN 12.3 rill, Fig. 30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 174: 

Gly His Thr Lys Asp Val Leu Ser Val Ala Phe Ser Ser Asp Asn Arg 
10 1 5 io 15 

Gin He Val Ser Gly Ser Arg Asp Lys Thr He Lys Leu Trp Asn 
20 25 30 

15 (2) INFORMATION FOR SEQ ID NO:175: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 

(B) TYPE: amino acid 
20 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



25 



30 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: HUMAN 12.3 rIV, Fig. 30 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 175: 

Ser His Ser Glu Trp Val Ser Cys Val Arg Phe Ser Pro Asn Ser Ser 
35 1 5 10 15 

Asn Pro He He Val Ser Cys Gly Trp Asp Lys Leu Val Lys Val Trp 
20 25 30 

40 Asn 



(2) INFORMATION FOR SEQ ID NO: 176: 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
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(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 



(iii) HYPOTHETICAL: NO 



(iv) ANTI-SENSE: NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: HUMAN 12.3 rV, Fig. 30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:176: 

Gly His Thr Gly Tyr Leu Asn Thr Val Thr Val Ser Pro Asp Gly Ser 
1 5 io 15 

Leu Cys Ala Ser Gly Gly Lys Asp Gly Gin Ala Met Leu Trp Asp 
20 25 30 



) INFORMATION FOR SEQ ID NO: 177: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 



(iii) HYPOTHETICAL: NO 



(iv) ANTI-SENSE : NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: HUMAN 12.3 rVI, Fig. 30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 177: 

Lys His Leu Tyr Thr Leu Asp Gly Gly Asp He He Asn Ala Leu Cys 
1 5 io 15 

Phe Ser Pro Asn Arg Tyr Trp Leu Cys Ala Ala Thr Gly Pro Ser He 
20 25 30 



5 



10 



20 



25 



40 
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Lys lie Trp Asp 
35 

(2) INFORMATION FOR SEQ ID NO: 178: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 8 amino acids 
<B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

( iii ) HYPOTHETICAL : NO 

15 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: HUMAN 12.3 rVII, Fig. 3 0 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 178: 

Val He Ser Thr Ser Ser Lys Ala Glu Pro Pro Gin Cys Thr Ser Leu 
15 10 15 



Ala Trp Ser Ala Asp Gly Gin Thr Leu Phe Ala Gly 



20 25 

Leu Val Arg Val Trp Gin 
30 35 

(2) INFORMATION FOR SEQ ID NO: 17 9: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



Tyr Thr Asp Asn 
30 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



45 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: IEF- 7442 -human rl, Fig. 31 
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10 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17 9: 

Gly His Gin Lys Glu Gly Tyr Gly Leu Ser Trp Asn Ser Asn Leu Ser 
! 5 10 15 

Gly His Leu Leu Ser Ala Ser Asp Asp His Thr Val Cys Leu Trp Asp 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 180: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 
15 (B) TYPE: amino acid 

(D) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

20 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
2 5 ( C ) INDIVIDUAL ISOLATE: IEF- 7442 -human rll, Fig. 31 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:180: 

3-0 ... Gly His Ser Ala Val Val Glu Asp Val Ala Trp His Leu Leu His Glu 

! 5 10 15 

Ser Leu Phe Gly Ser Val Ala Asp Asp Gin Lys Leu Met He Trp Asp 
20 25 30 

35 



(2) INFORMATION FOR SEQ ID NO: 181: 

(i) SEQUENCE CHARACTERISTICS: 
40 (A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



45 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 



10 



15 



30 



35 



40 
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(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: IEF- 7442 -human rill, Fig. 31 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 181: 

Ala His Thr Ala Glu Val Asn Cys Leu Ser Phe Asn Pro Tyr Ser Glu 



10 



15 



Phe He Leu Ala Thr Gly Ser Ala Asp Lys Thr Val Ala Leu Trp Asp 



20 25 



(2) INFORMATION FOR SEQ ID NO: 182: 



30 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 24 amino acids 
20 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

<ii) MOLECULE TYPE: peptide 

25 (iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: IEF- 7442 -human rIV, Fig. 31 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 182: 

Val His Trp Ser Pro His Asn Glu Thr He Leu Ala Ser Ser Gly Thr 
1 5 



10 15 



Asp Arg Arg Leu Asn Val Trp Asp 
20 

(2) INFORMATION FOR SEQ ID NO: 183: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 
45 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 



WO 95/21252 ^ — PCT/US95/01210 

- 242 - 
(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: IEF- 7442 -human rV, Fig. 31 



10 



15- 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:183: 

Gly His Thr Ala Lys lie Ser Asp Phe Ser Trp Asn Pro Asn Glu Pro 
1 5 10 15 

Trp Val He Cys Ser Val Ser Glu Asp Asn He Met Gin He Trp Gin 
20 25 30 



20 (2) INFORMATION FOR SEQ ID NO: 184: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
25 ( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 



30 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Insulin-like GF binding 
35 protein complex rl, Fig. 32 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 184: 



40 



Ala His Thr Pro Ala Leu Ala Ser Leu Gly Leu Ser Asn Asn Arg Leu 
1 5 10 15 

Ser Arg Leu Glu Asp Gly Leu Phe Glu Gly Leu Gly Ser Leu Trp Asp 
20 25 30 



45 



15 



20 



25 



30 



35 
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(2} INFORMATION FOR SEQ ID NO: 18 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 
5 (B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Insulin-like growth factor bind, 
pro . complex-rat rl , Fig . 33 

(xi) SEQUENCE DESCRIPTION : SEQ ID NO:185: 

Thr His Thr Pro Ser Leu Ala Ser Leu Ser Leu Ser Ser Asn Leu Leu 



1 5 10 



15 



Gly Arg Leu Glu Glu Gly Leu Phe Gin Gly Leu Ser His Leu Trp Asp 



20 25 



30 



(2) INFORMATION FOR SEQ ID NO: 186: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 47 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

40 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Insulin-like growth factor bind. 

pro. complex-rat rll, Fig. 33 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 186: 
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Asn His Leu Glu Thr Leu Ala Glu Gly Leu Phe Ser Ser Leu Gly Arg 
! 5 io 15 

Val Arg Tyr Leu Ser Leu Arg Asn Asn Ser Leu Gin Thr Phe Ser Pro 
5 20 25 30 

Gin Pro Gly Leu Glu Arg Leu Trp Leu Asp Ala Asn Pro Trp Asp 
35 40 45 

10 (2) INFORMATION FOR SEQ ID NO: 187: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
15 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: LIS1 (human) rl , Fig. 34 



20 



25 



3 0r- 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 187: 

Gly His Arg Ser Pro Val Thr Arg Val lie Phe His Pro Val Phe Ser 
! 5 10 15 

Val Met Val Ser Ala Ser Glu Asp Ala Thr He Lys Val Trp Asp 
20 25 30 

3 5 (2) INFORMATION FOR SEQ ID NO: 188: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE : amino acid 
40 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 



45 



(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 



10 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : LIS1 (human) rll, Fig. 34 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 188: 

Gly His Thr Asp Ser Val Gin Asp He Ser Phe Asp His Ser Gly Lys 
1 5 10 is 

Leu Leu Ala Ser Cys Ser Ala Asp Met Thr He Lys Leu Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 189: 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

2 0 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 



25 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: LIS1 (human) rill, Fig. 34 

30 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:189: 

Gly His Asp His Asn Val Ser Ser Val Ala He Met Pro Asn Gly Asp 



35 



1 5 10 



15 



His He Val Ser Ala Ser Arg Asp Lys Thr He Lys Met Trp Glu 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 190: 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

45 (ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: LIS1 (human) rIV, Fig. 34 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 190: 

Gly His Arg Glu Trp Val Arg Met Val Arg Pro Asn Gin Asp Gly Thr 
15 10 15 

Leu He Ala Ser Cys Ser Asn Asp Gin Thr Val Arg Val Trp Val 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 191: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: LIS1 (human) rV, Fig. 34 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 191: 

Gly Ser Glu Thr Lys Lys Ser Gly Lys Pro Gly Pro Phe Leu Leu Ser 
15 io 15 

Gly Ser Arg Asp Lys Thr Lys Met Trp Asp 
20 25 

(2) INFORMATION FOR SEQ ID NO: 192: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
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(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

5 (iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 
10 (C) INDIVIDUAL ISOLATE: LIS1 (human) rVI , Fig. 34 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 192: 

15 Gly His Asp Asn Trp Val Arg Gly Val Leu Phe His Ser Gly Gly Lys 

15 10 15 

Phe lie Leu Ser Cys Ala Asp Asp Lys Thr Leu Arg Val Trp Asp 
20 25 30 



20 



40 



(2) INFORMATION FOR SEQ ID NO: 193: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

2 5 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

3 0 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
3 5 (C) INDIVIDUAL ISOLATE: LIS1 (human) rVII, Fig. 34 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:193: 



45 



Ala His Glu His Phe Val Thr Ser Leu Asp Phe His Lys Thr Ala Pro 
1 5 10 15 

Tyr Val Val Thr Gly Ser Val Asp Gin Thr Val Lys Val Trp Glu 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 194: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 9 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

5 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
10 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MD6 rl. Fig. 3 5 



15 



20 



25 



30 



40 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:194: 

Gly His Ser Ala Arg Val Tyr Ala Leu Tyr Tyr Lys Asp Gly Leu Leu 
1 5 io 15 

Cys Thr Gly Ser Asp Asp Leu Ser Ala Lys Leu Trp Asp 

20 25 

(2) INFORMATION FOR SEQ ID NO: 195: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 27 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

35 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MD6 rll, Fig. 35 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:195: 

Thr His Thr Cys Ala Ala Val Lys Phe Asp Glu Gin Lys Leu Val Thr 
15 10 15 

Gly Ser Phe Asp Asn Thr Val Ala Cys Trp Glu 
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20 25 

(2) INFORMATION FOR SEQ ID NO; 196: 

5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

10 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 

15 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MD6 rill, Fig. 35 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:196: 

Gly His Thr Gly Ala Val Phe Ser Val Asp Tyr Ser Asp Glu Leu Asp 
1 5 io 15 

25 Ile Leu Va l Ser Gly Ser Ala Asp Phe Ala Val Lys Val Trp Ala 

20 25 30 

(2) INFORMATION FOR SEQ ID NO:197: 

30 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 4 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

3 5 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MD6 rIV, Fig. 3 5 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 197: 
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Gly His Thr Glu Trp Val Thr Lys Val Val Leu Gin Lys Cys Lys Val 
! 5 10 15 

Lys Ser Leu Leu His Ser Pro Gly Asp Tyr He Leu Leu Ser Ala Asp 
5 20 25 30 

Lys Tyr Glu He Lys He Trp Pro 
35 40 

10 (2) INFORMATION FOR SEQ ID NO:198: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
15 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

20 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MSL1 rl , Fig. 36 

25 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 198: 

Lys His Asp Gly Gly Val Asn Ser Cys Arg Phe Asn Tyr Lys Asn Ser 
! 5 10 15 

Leu He Leu Ala Ser Ala Asp Ser Asn Gly Arg Leu Asn Leu Trp Asp 
20 25 30 



30 



35 

(2) INFORMATION FOR SEQ ID NO: 199: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 
40 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 



45 (iii) HYPOTHETICAL: NO 
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(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MSL1 rll, Fig. 36 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:199: 

Glu His Gly Thr Ser Val Ser Thr Leu Glu Trp Ser Pro Asn Phe Asp 
10 1 5 10 15 

Thr Val Leu Ala Thr Ala Gly Gin Glu Asp Gly Leu Val Lys Leu Trp 
20 25 30 

15 Asp 

(2) INFORMATION FOR SEQ ID NO: 200: 

20 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

25 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



30 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MSL1 rill, Fig. 36 



35 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:200: 

Gly His Met Leu Gly Val Asn Asp lie Ser Trp Asp Ala His Asp Pro 
15 10 15 

4 0 Trp Leu Met Cys Ser Val Ala Asn Asp Asn Ser Val His lie Trp Lys 

20 25 30 



(2) INFORMATION FOR SEQ ID NO: 2 01: 

45 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 31 amino acids 
<B) TYPE: amino acid 
(D) TOPOLOGY : unknown 



10 



15 



20 



25 



30- 



35 



40 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MUS MUSCULUS PROTEIN rl , Fig. 3 7 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 201: 

Gly His Ser Gly Cys Val Asn Thr Val His Phe Asn Gin His Gly Thr 
15 10 15 

Leu Leu Ala Ser Gly Ser Asp Asp Leu Lys Val lie Val Trp Asp 



(2) INFORMATION FOR SEQ ID NO: 2 02: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 50 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: MUS MUSCULUS PROTEIN rll, Fig. 37 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:202: 

Gly His lie Phe He Trp Glu Lys Ser Ser Cys Gin He Val Gin Phe 
15 10 15 

Leu Glu Ala Asp Glu Gly Gly Thr He Asn Cys He Asp Ser His Pro 



20 



25 



30 
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Tyr Leu Pro Val Leu Ala Ser Ser Gly Leu Asp His Glu Val Lys II 
35 40 45 

Trp Ser 
50 



(2) INFORMATION FOR SEQ ID NO:203: 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

15 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE : NO 



20 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: ORF RBI rl , Fig. 38 



25 (*i) SEQUENCE DESCRIPTION: SEQ ID NO:203: 

Lys His Asp Gly Gly Val Asn Ser Cys Arg Phe Asn Tyr Lys Asn Ser 
1 5 10 15 

3 0 Leu lie Leu Ala Ser Ala Asp Ser Asn Gly Arg Leu Asn Leu Trp Asp 

20 25 30 



(2) INFORMATION FOR SEQ ID NO: 204: 

35 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

40 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 



45 (iv) ANTI- SENSE: NO 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: ORE RBI rll, Fig. 3 8 



5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 04: 

Glu His Gly Thr Ser Val Ser Thr Leu Glu Trp Ser Pro Asn Phe Asp 
1 5 io 15 

10 Thr Val Leu Ala Thr Ala Gly Gin Glu Asp Gly Leu Val Lys Leu Trp 

20 25 30 

Asp 



15-. 



20 



30 



35 



40 



(2) INFORMATION FOR SEQ ID NO: 205: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 
25 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: ORF RBI rill, Fig. 38 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:205: 

Gly His Met Leu Gly Val Asn Asp He Ser Trp Asp Ala His Asp Pro 
1 5 10 15 

Trp Leu Met Cys Ser Val Ala Asn Asp Asn Ser Val His He Trp Lys 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 206: 



45 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: amino acid 
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(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE : peptide 

5 (iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 



10 



15 



20 



25 



30 



40 



45 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Periodic Trp prt rl, Fig. 3 9 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:206: 

Gly His He Thr Thr His His Thr Asp Ala Val Leu Ser Met Ala His 
1 5 10 15 

Asn Lys Tyr Phe Arg Ser Val Leu Ala Ser Thr Ser Ala Asp His Thr 
20 25 30 

Val Lys Leu Trp Asp 
35 

(2) INFORMATION FOR SEQ ID NO: 207: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 7 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

35 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: Periodic Trp prt rll, Fig. 3 9 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 07: 

He His Ser Asn Lys Asn Val Ser Ser Ser Glu Trp His Met Leu Asn 

15 10 15 

Gly Ser He Leu Leu Thr Gly Gly Tyr Asp Ser Arg Val Ala Leu Thr 
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20 25 30 

Asp Val Arg He Ser Asp Glu Ser Gin Met Ser Lys Tyr Trp Ser 
35 40 45 



5 



10 



(2) INFORMATION FOR SEQ ID NO: 2 08: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 
15 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



20 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: PLAP rl , Fig. 40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 08: 

2 5 Gly His Lys Asp Thr Val Cys Ser Leu Ser Ser Gly Lys Phe Gly Thr 

1 5 10 15 

Leu Leu Ser Gly Ser Trp Asp Thr Thr Ala Lys Val Trp Leu 
20 25 30 



30 



(2) INFORMATION FOR SEQ ID NO: 209: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
35 (B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

40 (iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: PLAP rll, Fig. 40 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20 9: 

Gly His Thr Ala Ala Val Trp Ala Val Lys lie Leu Pro Glu Gin Gl} 
15 10 is 

5 

Leu Met Leu Thr Gly Ser Ala Asp Lys Thr He Lys Leu Trp Lys 
20 25 30 



10 



15 



25 



30 



35 



40 



(2) INFORMATION FOR SEQ ID NO: 210: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

20 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: PLAP rill, Fig. 40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 210: 

Gly His Glu Asp Cys Val Arg Gly Leu Ala He Leu Ser Glu Thr Glu 
1 5 10 is 

Phe Leu Ser Cys Ala Asn Asp Ala Ser He Arg Arg Trp Gin 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 211: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
<B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 



45 (iv) ANTI-SENSE: NO 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: PLAP rIV, Fig. 40 



5 <xi) SEQUENCE DESCRIPTION: SEQ ID NO: 211: 

Gly His Thr Asn Tyr He Tyr Ser He Ser Val Phe Pro Asn Ser Lys 
x 5 10 15 

10 Asp Phe Val Thr Thr Ala Glu Asp Arg Ser Leu Arg He Trp Lys 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 212: 

15 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

20 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



25 



30 



35 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : RETINOBLASTOMA BINDING PROTEIN 
HUMAN, rl, Fig. 41 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:212: 

Gly His Gin Lys Glu Gly Tyr Gly Leu Ser Trp Asn Pro Asn Leu Ser 
! 5 10 15 

Gly His Leu Leu Ser Ala Ser Asp Asp His Thr He Cys Leu Trp Asp 
20 25 30 



40 (2) INFORMATION FOR SEQ ID NO:213: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
45 (D) TOPOLOGY : unknown 
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(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: RETINOBLASTOMA BINDING PROTEIN 
HUMAN rll, Fig. 41 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:213: 

Gly His Thr Ala Val Val Glu Asp Val Ser Trp His Leu Leu His Glu 
15 1 5 io 15 

Ser Leu Phe Gly Ser Val Ala Asp Asp Gin Lys Leu Met lie Trp Asp 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 214; 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 
25 (b) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

30 (iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 
35 <C> INDIVIDUAL ISOLATE: RETINOBLASTOMA BINDING PROTEIN 

HUMAN rill, Fig. 41 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:214: 

Ser His Ser Val Asp Ala His Thr Ala Glu Val Asn Cys Leu Ser Phe 
15 10 15 

Asn Pro Tyr Ser Glu Phe He Leu Ala Thr Gly Ser Ala Asp Lys Thr 
45 20 25 30 
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Val Ala Leu Trp Asp 
35 

(2) INFORMATION FOR SEQ ID NO: 215 



PCT/US95/01210 



5 



10 



25 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

15 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: RETINOBLASTOMA BINDING PROTEIN - 
HUMAN rIV, Fig. 41 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 215: 

Ser His Lys Asp Glu He Phe Gin Val Gin Trp Ser Pro His Asn Glu 
1 5 io 15 

Thr He Leu Ala Ser Ser Gly Thr Asp Arg Arg Leu Asn Val Trp Asp 
20 25 30 



3 0~ 



(2) INFORMATION FOR SEQ ID NO:216: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 
35 (B) TYPE: amino acid 

{ D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

40 (iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 



45 



(vi) 



ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: RETINOBLASTOMA BINDING PROTEIN - 
HUMAN rV, Fig. 41 



WO 95/21252 




PO7US95/01210 



10 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 216: 

Gly His Thr Ala Lys He Ser Asp Phe Ser Trp Asn Pro Asn Glu Pro 
15 10 is 

Trp Val He Cys Ser Val Ser Glu Asp Asn He Met Gin Val Trp Gin 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 2 17: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 amino acids 
15 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

<ii) MOLECULE TYPE: peptide 

20 (iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 
25 (C) INDIVIDUAL ISOLATE: S253 PROTEIN rl , Fig. 42 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:217: 

3 0 Glu His Ala Leu Asp He Leu Asp Ala Asn Trp Ser Lys Asn Gly Phe 

1 5 10 15 

Leu He Thr Ala Ser Met Asp Lys Thr Ala Lys Leu Trp His 
20 25 30 



35 



(2) INFORMATION FOR SEQ ID NO:218; 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 
4 0 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 



45 



(iii) HYPOTHETICAL: NO 
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(iv) ANT I - SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: S253 PROTEIN rll, Fig. 42 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 218: 

Val His Pro Asp Phe Val Thr Ser Ala He Phe Phe Pro Asn Asp Asp 
1 5 10 15 

Arg Phe He He Thr Gly Cys Leu Asp His Arg Cys Arg Leu Trp Ser 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 219: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
2 0 (B) TYPE: amino acid 

(D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

25 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
30 (C) INDIVIDUAL ISOLATE: SOF1 rl , Fig. 43 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:219: 

3 5 Gly His Arg Asp Gly Val Tyr Ala He Ala Lys Asn Tyr Gly Ser Leu 

15 10 15 

Asn Lys Leu Ala Thr Gly Ser Ala Asp Gly Val He Lys Tyr Trp 
20 25 30 



(2) INFORMATION FOR SEQ ID NO: 220: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 amino acids 
45 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 
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(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: SOF1 rll, Fig. 43 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 220: 



Gly Leu Cys Val Thr Gin Pro Arg Phe His Asp Lys Lys Pro Asp Leu 
1 5 io 15 

Lys Ser Gin Asn Phe Met Leu Ser Cys Ser Asp Asp Lys Thr Val Lys 
20 25 30 

Leu Trp Ser 
20 35 

(2) INFORMATION FOR SEQ ID NO: 221: 

(i) SEQUENCE CHARACTERISTICS: 
2 5 (A) LENGTH: 3 5 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(il) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 

3 5 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: SOF1 rill, Fig. 43 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 221: 

40 

Gly Leu He Arg Thr Phe Asp Gly Glu Ser Ala Phe Gin Gly He Asp 
15 io 15 

Ser His Arg Glu Asn Ser Thr Phe Ala Thr Gly Gly Ala Lys He His 
45 20 25 30 
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Leu Trp Asp 
35 



5 



10 



40 



(2) INFORMATION FOR SEQ ID NO: 222: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
15 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: SOF1 rIV, Fig. 43 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:222: 

Gly His Ser Arg Glu lie Tyr His Thr Lys Arg Met Gin His Val Phe 
15 10 15 

25 

Val Lys Tyr Ser Met Asp Ser Lys Tyr lie lie Ser Gly Ser Asp Asp 
20 25 30 

Gly Asn Val Arg Leu Trp Arg 
30 35 

(2) INFORMATION FOR SEQ ID NO: 223: 

(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI- SENSE: NO 



45 



(vi) 



ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: STE4 -YEAST rl, Fig. 44 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO:223: 

Gly His Asn Asn Lys lie Ser Asp Phe Arg Trp Ser Arg Asp Ser Lys 
5 15 10 is 

Arg lie Leu Ser Ala Ser Gin Asp Gly Phe Met Leu lie Trp Asp 
20 25 30 

10 (2) INFORMATION FOR SEQ ID NO:224: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 
<B) TYPE: amino acid 
15 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

20 

Civ) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: STE4- YEAST rll, Fig. 44 

25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:224: 

Gly His Thr Cys Tyr lie Ser Asp lie Glu Phe Thr Asp Asn Ala His 
30 1 5 10 15 

lie Leu Thr Ala Ser Gly Asp Met Thr Cys Ala Leu Trp Asp 
20 25 30 

3 5 (2) INFORMATION FOR SEQ ID NO: 225: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 37 amino acids 

(B) TYPE: amino acid 

4 0 (D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

45 

(iv) ANTI-SENSE: NO 
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(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: STE4- YEAST rill, Fig. 44 



5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:225: 

Asp His Leu Gly Asp Val Leu Ala Leu Ala lie Pro Glu Glu Pro Asn 
15 10 15 

10 Leu Glu Asn Ser Ser Asn Thr Phe Ala Ser Cys Gly Ser Asp Gly Tyr 

20 25 30 

Thr Tyr lie Trp Asp 
35 



15 



(2) INFORMATION FOR SEQ ID NO: 226: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
20 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

25 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
30 (C) INDIVIDUAL ISOLATE: STE4 -YEAST rlV, Fig. 44 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:226: 

3 5 Leu Asp Asn Gin Gly Val Val Ser Leu Asp Phe Ser Ala Ser Gly Arg 

15 10 15 

Leu Met Tyr Ser Cys Tyr Thr Asp lie Gly Cys Val Val Trp Asp 
20 25 30 



40 



(2) INFORMATION FOR SEQ ID NO: 22 7: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
45 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 



10 



15 



20 



25 



35 



40 



45 
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(ii) MOLECULE TYPE: peptide 

( iii ) HYPOTHETICAL : NO 

5 (iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: STS4 -YEAST rV, Fig. 44 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 227: 

Gly His Gly Gly Arg Val Thr Gly Val Arg Ser Ser Pro Asp Gly Leu 
15 10 is 

Ala Val Cys Thr Gly Ser Trp Asp Ser Thr Met Lys lie Trp Ser 
20 25 30 

(2) INFORMATION FOR SEQ ID NO:228: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

3 0 (iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TRNS CRPTION FCTR TIIF rl, Fig. 45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:228: 

Gly His Thr Gly Pro Val Tyr Arg Cys Ala Phe Ala Pro Glu Met Asn 
1 5 10 is 

Leu Leu Leu Ser Cys Ser Glu Asp Ser Thr lie Arg Leu Trp Ser 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 229: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 31 amino acids 

(B) TYPE : amino acid 
(D) TOPOLOGY: unknown 

5 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 



10 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TRNSCRPTION FCTR TIIF rll, Fig. 45 



~JL : 5 Ui) SEQUENCE DESCRIPTION: SEQ ID NO: 22 9: 

Gly His Val Tyr Pro Val Trp Asp Val Arg Phe Ala Pro His Gly Tyr 
15 10 15 

2 0 Tyr Phe Val Ser Cys Ser Tyr Asp Lys Thr Ala Arg Leu Trp Ala 

20 25 30 

(2) INFORMATION FOR SEQ ID NO:230: 

25 (i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 

30 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



35 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TRNSCRPTION FCTR TIIF rill, Fig. 45 



40 (Xi) SEQUENCE DESCRIPTION: SEQ ID NO:230: 

Gly His Leu Ser Asp Val Asp Cys Val Gin Phe His Pro Asn Ser Asn 
15 10 15 



45 



Tyr Val Ala Thr Gly Ser Ser Asp Arg Thr Val Arg Leu Trp Asp 
20 25 30 
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(2) INFORMATION FOR SEQ ID NO: 231: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
5 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
15 (C) INDIVIDUAL ISOLATE: TRNSCRPTION FCTR TIIF rIV, Fig. 45 



20 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 231: 

Gly His Lys Gly Ser Val Ser Ser Leu Ala Phe Ser Ala Cys Gly Arg 
1 5 10 15 

Tyr Leu Ala Ser Gly Ser Val Asp His Asn lie lie lie Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO:232: 



( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 amino acids 
3 0 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

35 (iii) HYPOTHETICAL: NO 

(iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE 
40 (C) INDIVIDUAL -ATE : TRNSCRPTION FCTR TIIF rV, Fig. 45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:232: 



45 Arg His Thr Ser Thr Val Thr Thr lie Thr Phe Ser Arg Asp Gly Thr 

15 10 15 
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Val Leu Ala Ala Ala Gly Leu Asp Asn Asn Leu Thr Leu Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 233: 

5 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY : unknown 

10 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 

15 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 rl , Fig. 4 6 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 233: 

Ser Ser Asp Leu Tyr lie Arg Ser Val Cys Phe Ser Pro Asp Gly Lys 
15 10 15 

25 

Phe Leu Ala Thr Gly Ala Glu Asp Arg Leu He Arg He Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 234: 

30 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

35 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
40 (iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 rll, Fig. 46 



45 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:234: 
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Gly His Glu Gin Asp lie Tyr Ser Leu Asp Tyr Phe Pro Ser Gly Asp 
1 5 10 is 

Lys Leu Val Ser Gly Ser Gly Asp Arg Thr Val Arg lie Trp Asp 
5 20 25 30 

(2) INFORMATION FOR SEQ ID NO:235: 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH : 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



15 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 



2 0 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 rill, Fig. 46 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:235: 

25 

lie Glu Asp Gly Val Thr Thr Val Ala Val Ser Pro Gly Asp Gly Lys 
1 5 10 15 

Tyr lie Ala Ala Gly Ser Leu Asp Arg Ala Val Arg Val Trp Asp 
30 20 25 30 



(2) INFORMATION FOR SEQ ID NO: 23 6: 

3 5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

4 0 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

45 

(vi) ORIGINAL SOURCE: 
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(C) INDIVIDUAL ISOLATE: TUP1 rIV, Fig. 46 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 236: 

5 

Gly His Lys Asp Ser Val Tyr Ser Val Val Phe Thr Arg Asp Gly Gin 
15 10 15 

Ser Val Val Ser Gly Ser Leu Asp Arg Ser Val Lys Leu Trp Asn 
10 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 2 37: 

(i) SEQUENCE CHARACTERISTICS: 
15 (A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

20 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

2 5 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 rV, Fig. 46 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:237: 

30 

Gly His Lys Asp Phe Val Leu Ser Val Ala Thr Thr Gin Asn Asp Glu 
1 5 10 15 

Tyr lie Leu Ser Gly Ser Lys Asp Arg Gly Val Leu Phe Trp Asp 
35 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 23 8: 

{ i ) SEQUENCE CHARACTERISTICS : 
4 0 (A) LENGTH: 22 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



45 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL : NO 
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( iv) ANT I - SENSE : NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 HOMOLOG rl, Fig. 4 7 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:238: 

Asp Phe Ser Asp Asp Cys Arg lie Ala Ala Ala Gly Phe Gin Asp Ser 
10 1 5 10 15 

Tyr lie Lys lie Trp Ser 
20 

15 (2) INFORMATION FOR SEQ ID NO: 23 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
2 0 (D) TOPOLOGY: unknown 

Cii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



25 



30 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 HOMOLOG rll, Fig. 47 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23 9: 

Gly His Ser Gly Thr Val Tyr Ser Thr Ser Phe Ser Pro Asp Asn Lys 
35 1 5 io is 

Tyr Leu Leu Ser Gly Ser Glu Asp Lys Thr Val Arg Leu Trp Ser 
20 25 30 

4 0 (2) INFORMATION FOR SEQ ID NO: 24 0: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
45 (D) TOPOLOGY: unknown 
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(ii) MOLECULE TYPE : peptide 

(iii) HYPOTHETICAL: NO 

5 (iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 HOMOLOG rill, Fig. 47 



10 



15 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 0: 

Gly His Asn His Pro Val Trp Asp Val Ser Phe Ser Pro Leu Gly His 
X 5 10 15 

Tyr Phe Ala Thr Ala Ser His Asp Gin Thr Ala Arg Leu Trp Ser 
20 25 30 



2 0 (2) INFORMATION FOR SEQ ID NO: 241: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
2 5 (D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
(iv) ANTI-SENSE: NO 



30 



35 



40 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 HOMOLOG rlV, Fig. 47 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 241: 

Gly His Leu Asn Asp Val Asp Cys Val Ser Phe His Pro Asn Gly Cys 
15 10 15 

Tyr Val Phe Thr Gly Ser Ser Asp Lys Thr Cys Arg Met Trp Asp 
20 25 30 



45 (2) INFORMATION FOR SEQ ID NO:242: 



15 



20 



25 



30 



40 



45 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

5 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
10 (iv) ANTI-SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 HOMOLOG rV, Fig. 47 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:242: 

Gly His Thr Ala Pro Val lie Ser lie Ala Val Cys Pro Asp Gly Arg 
15 10 15 

Trp Leu Ser Thr Gly Ser Glu Asp Gly lie lie Asn Val Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 243: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE : peptide 

(iii) HYPOTHETICAL: NO 

3 5 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: TUP1 HOMOLOG rVI , Fig. 47 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 243: 

Gly His Gly Lys Asn Ala He Tyr Ser Leu Ser Tyr Ser Lys Glu Gly 
15 io 15 

Asn Val Leu He Ser Gly Gly Ala Asp His Thr Val Arg Val Trp Asp 



WO 95/21252 




PCT/US95/01210 



- 276 - 

2C 25 30 

(2) INFORMATION FOR SEQ ID NO: 244: 

5 

( i ) S EQUENCE CHARACTER ISTICS : 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

10 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 
15 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YCU7 rl , Fig. 48 

20 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 244: 

Gly His Phe Asp Ser Thr Asn Ser Leu Ala Tyr Ser Pro Asp Gly Ser 
15 10 15 

25 

Arg Val Val Thr Ala Ser Glu Asp Gly Lys He Lys Val Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 24 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

(D) TOPOLOGY : unknown 

35 

(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: NO 

40 (iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YCU7 rll , Fig. 48 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 245: 



WO 95/21252 PCT7US95/01210 

- 277 - 

Glu His Thr Ser Ser Val Thr Ala Val Gin Phe Ala Lys Arg Gly Gin 

15 10 15 

Val Met Phe Ser Ser Ser Leu Asp Gly Thr Val Arg Ala Trp Asp 
5 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 24 6: 

10 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

15 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



20 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YCU7 rill, Fig. 48 



2 5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24 6: 

Arg lie Gin Phe Asn Cys Leu Ala Val Asp Pro Ser Gly Glu Val Val 
15 10 15 

3 0 Cys Ala Gly Ser Leu Asp Asn Phe Asp lie His Val Trp Ser 

20 25 30 

(2) INFORMATION FOR SEQ ID NO: 24 7: 

3 5 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 

4 0 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

45 

(vi) ORIGINAL SOURCE: 



WO 95/21252 
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(C) INDIVIDUAL ISOLATE: YCU7 rIV, Fig. 48 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 247: 

5 

Gly His Glu Gly Pro Val Ser Cys Leu Ser Phe Ser Gin Glu Asn Ser 
15 10 15 

Val Leu Ala Ser Ala Ser Trp Asp Lys Thr He Arg He Trp Ser 
10 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 248: 

(i) SEQUENCE CHARACTERISTICS: 
15 (A) LENGTH: 32 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 



20 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANT I - SENSE : NO 

2 5 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YCW2 PROTEIN rl , Fig. 49 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:248: 

30 

Gly His Gly Ser Thr He Leu Cys Ser Ala Phe Ala Pro His Thr Ser 
15 10 15 

Ser Arg Met Val Thr Gly Ala Gly Asp Asn Thr Ala Arg He Trp Asp 
35 20 25 30 



(2) INFORMATION FOR SEQ ID NO: 24 9: 

40 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 



45 



(ii) MOLECULE TYPE: peptide 
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(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

5 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YCW2 PROTEIN rll, Fig. 49 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:249: 

10 

Gly His Tyr Asn Trp Val Leu Cys Val Ser Trp Ser Pro Asp Gly Glu 
15 10 15 

Val lie Ala Thr Gly Ser Met Asp Asn Thr lie Arg Leu Trp Asp 
15 20 25 30 

(2) INFORMATION FOR SEQ ID NO: 2 50: 

<i) SEQUENCE CHARACTERISTICS: 
20 (A) LENGTH: 3 8 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: unknown 



25 



(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

3 0 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE : YCW2 PROTEIN rill, Fig. 49 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 250: 

3 5 Gly His Ser Lys Trp lie Thr Ser Leu Ser Trp Glu Pro lie His Leu 

15 10 15 

Val Lys Pro Gly Ser Lys Pro Arg Leu Ala Ser Ser Ser Lys Asp Gly 
20 25 30 



40 



45 



Thr lie Lys lie Trp Asp 
35 

(2) INFORMATION FOR SEQ ID NO: 251: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 3 0 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

5 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 



10 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YCW2 PROTEIN rIV, Fig. 49 



1-5. (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 251: 

Gly His Thr Asn Ser Val Ser Cys Val Lys Trp Gly Gly Gin Gly Leu 
15 10 15 

2 0 Leu Tyr Ser Gly Ser His Asp Arg Thr Val Arg Val Trp Asp 

20 25 30 

(2) INFORMATION FOR SEQ ID NO:252: 

25 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 amino acids 

(B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

30 (ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 
(iv) ANTI -SENSE: NO 



35 



(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YCW2 PROTEIN rV, Fig. 49 



40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:252: 

Lys lie Cys Lys Lys Asn Gly Asn Ser Glu Glu Met Met Val Thr Ala 
1 5 10 15 



45 



Ser Asp Asp Tyr Thr Met Phe Leu Trp Asn 
20 25 
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(2) INFORMATION FOR SEQ ID NO: 2 53: 



( i ) S EQUENCE CHARACTER ISTICS : 

(A) LENGTH: 25 amino acids 
5 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 



(ii) MOLECULE TYPE: peptide 
10 (iii) HYPOTHETICAL: NO 



(iv) ANTI- SENSE: NO 



(vi) ORIGINAL SOURCE : 
15 (C) INDIVIDUAL ISOLATE: YCW2 PROTEIN rVI , Fig. 4 9 



20 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:253: 

Asn His Val Ala Phe Ser Pro Asp Gly Arg Tyr lie Val Ser Ala Ser 
1 5 10 15 

Phe Asp Asn Ser lie Lys Leu Trp Asp 
20 25 

(2) INFORMATION FOR SEQ ID NO:254: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
3 0 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

3 5 (iii) HYPOTHETICAL: NO 

(iv) ANTI -SENSE: NO 

(vi) ORIGINAL SOURCE: 
40 (C) INDIVIDUAL ISOLATE: YCW2 PROTEIN rVII, Fig. 49 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:254: 



45 



Gly His He Ala Ser Val Tyr Gin Val Ala Trp Ser Ser Asp Cys Arg 
15 io 15 
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Leu Leu Val Ser Cys Ser Lys Asp Thr Thr Leu Lys Val Trp Asp 
20 25 30 

(2) INFORMATION FOR SEQ ID NO: 255: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 3 5 amino acids 

(B) TYPE: amino acid 
( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

(iii) HYPOTHETICAL: NO 

15 (iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: YCW2 PROTEIN rVIII, Fig. 49 

20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 255: 

Ser Val Asp Leu Pro Gly lie Lys Thr Lys Leu Tyr Val Asp Trp Ser 
15 10 15 

2 5 Val Asp Gly Lys Arg Val Cys Ser Gly Gly Lys Asp Lys Met Val Arg 

20 25 30 

Leu Trp Thr 
35 



5 



10 
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(2) INFORMATION FOR SEQ ID NO: 2 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 amino acids 
5 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 56: 

Leu His Leu Tyr Ala Pro Val Phe Tyr Ser Asp Val Phe Arg Val Phe 



(iv) ANTI- SENSE: NO 



(vi) ORIGINAL SOURCE: 



15 



<C) INDIVIDUAL ISOLATE: YKL525 rl , Fig. 5 0 



1 



5 



10 



15 



25 



Met Glu His Ala Leu Asp lie Leu Asp Ala Asn Trp Ser 
20 25 



PCT/TJS95/01210 
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(2) INFORMATION FOR SEQ ID NO: 257: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 
5 (B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 

(vi) ORIGINAL SOURCE: 
15 (C) INDIVIDUAL ISOLATE: YKL52 5 rll, Fig. 50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 257: 



20 



Val His Pro Asp Phe Val Thr Ser Ala He Phe Phe Pro Asn Asp Asp 
X 5 10 15 

Arg Phe He He Thr Gly Cys Leu Asp His Arg Cys Arg Leu Trp Ser 
20 25 30 



25 
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(2) INFORMATION FOR SEQ ID NO:258: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
5 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
!5 (C) INDIVIDUAL ISOLATE: yrb 1410 yeast rl, Fig. 51 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:258: 

20 Gly His Asn His Pro Val Trp Asp Val Ser Phe Ser Pro Leu Gly His 

15 10 is 



25 



Tyr Phe Ala Thr Ala Ser His Asp Gin Thr Ala Arg Leu Trp Ser 
20 25 30 
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(2) INFORMATION FOR 3SQ ID NO : 2 5 9 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 amino acids 
5 (B) TYPE: amino acid 

(D) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE: NO 

(vi) ORIGINAL SOURCE: 
X5,_ (C) INDIVIDUAL ISOLATE: yrb 1410 yeast rll, Fig. 51 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2 59: 

Gly His Leu Asn Asp Val Asp Cys Val Ser Phe His Pro Asn Gly Cys 
15 10 15 

Tyr Val Phe Thr Gly Ser Ser Asp Lys Thr Cys Arg Met Trp Asp 
20 25 30 



25 
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(2) INFORMATION FOR SEQ ID NO: 260: 

( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 31 amino acids 
5 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 
!5 <C) INDIVIDUAL ISOLATE: yrb 1410 yeast rill, Fig. 51 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 260: 

20 G1 Y His Thr Ala Pro Val He Ser He Ala Val Cys Pro Asp Gly Arg 

15 10 15 



25 



Trp Leu Ser Thr Gly Ser Glu Asp Gly He He Asn Val Trp Asp 
20 25 30 
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(2) INFORMATION FOR SEQ ID NO: 261: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 32 amino acids 
5 (B) TYPE: amino acid 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 

(iv) ANT I- SENSE: NO 

(vi) ORIGINAL SOURCE: 
15 (c) INDIVIDUAL ISOLATE: yrb 1410 yeast rlV, Fig. 51 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 261: 

Gly His Gly Lys Asn Ala He Tyr Ser Leu Ser Tyr Ser Lys Glu Gly 
15 10 « 

Asn Val Leu He Ser Gly Gly Ala Asp His Thr Val Arg Val Trp Asp 
20 25 30 



25 
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(2) INFORMATION FOR SEQ ID NO: 2 62: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 
5 (B) TYPE: amino acid 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: peptide 

10 (iii) HYPOTHETICAL: NO 

(iv) ANTI- SENSE : NO 

(vi) ORIGINAL SOURCE: 
15 (C) INDIVIDUAL ISOLATE: WD40 Consensus Sequence 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:262: 

Gly His Ser Ala Ala Leu Ala Ala Leu Ala Leu Ser Pro Asp Ala Ala 

Ala Ala Ala Leu Ala Ser Gly Ala Arg Asp Ala Thr Leu Arg Leu Trp 
20 25 30 



25 



Asp Leu 
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(2) INFORMATION FOR SEQ ID NO: 263: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 5 amino acids 
5 (B) TYPE: amino acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 



10 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: YES 
(iv) ANTI -SENSE: NO 



15 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: WRTAA peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26 3: 



20 



Trp Arg Thr Ala Ala 
1 5 
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(2) INFORMATION FOR SEQ ID NO:264: 

(i) SEQUENCE CHARACTERISTICS : 
(A) LENGTH: 5 amino acids 
5 (B) TYPE: amino acid 

(C) STRANDEDNESS : single 

( D ) TOPOLOGY : 1 inear 



10 



(ii) MOLECULE TYPE: peptide 
(iii) HYPOTHETICAL: YES 
(iv) ANTI- SENSE: NO 



15 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: WRTAV peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:264: 



20 



Trp Arg Thr Ala Val 
1 5 
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(2) INFORMATION FOR SEQ ID NO: 26 5: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 4 amino acids 
5 (B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

10 

(iii) HYPOTHETICAL: YES 

(iv) ANTI- SENSE: NO 

15 (vi) ORIGINAL SOURCE: 

(C) INDIVIDUAL ISOLATE: WRTA peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 265: 



20 



Trp Arg Thr Ala 
1 
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Claims 

1. A polypeptide composition effective to alter the 
activity of a first protein, wherein the first protein interacts with a 

5 second protein, and the second protein contains at least one WD- 4 0 
region, 

said polypeptide having between 4 and 5 0 amino acids whose 
sequence is the same as a sequence of the same length in the WD-4 0 region 
of the second protein. 

10 

2. The composition of claim 1, wherein said polypeptide 
inhibits interactions between the first protein and the second protein; 
and/or wherein said polypeptide is an agonist of the activity of the 
first protein; and/or wherein said polypeptide is an antagonist of the 

15 activity of the first protein. 

3. The composition of claim 1 or 2 , wherein said WD-40 
region has an amino acid sequence derived from the group consisting of 
SEQ ID NO:76-261. 

20 

4. The composition of claim 3, wherein said WD-40 region 
has an amino acid sequence selected from the group consisting of SEQ ID 
NO: 76-261 . 

25 5 . The polypeptide composition of claim 1 wherein said 

polypeptide is coupled to a solid support. 

6. A method to bind selectively said first protein which 
method comprises contacting a sample putatively containing said first 

3 0 protein with the polypeptide composition of claim 5; and 

removing any unbound components of the sample from said 

composition. 

7. A method to assess the interaction of a first protein 

3 5 with a polypeptide having a sequence the same as a sequence of the same 

length contained in a WD-40 region of a second protein, which method 
comprises 

contacting a sample containing said first protein with 
a polypeptide composition wherein the polypeptide has between 4 and 50 

4 0 amino acids whose sequence is the same as the sequence of the same length 

in the WD-40 region of the second protein, and observing any interaction 
of the first protein with said polypeptide composition. 

8. A method to assess the ability of a candidate compound 
45 to bind a first protein which method comprises contacting said first 

protein with a polypeptide composition which binds said first protein, 
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wherein the polypeptide of said composition has between 4 and 5 0 amino 
acids whose sequence is the same as a sequence of the same length in a 
WD-40 region of a second protein which interacts with said first protein, 
in the presence and absence of said candidate compound; and 
5 measuring the binding of said polypeptide in the presence 

and in the absence of said candidate, 

wherein decreased binding of the polypeptide in the presence 
as opposed to the absence of said candidate indicates that said candidate 
binds to said first protein. 

10 

9. A method to alter the activity of a first protein that 
interacts with a second protein, where the second protein contains at 

«_ least one WD-40 region, said method comprising 

selecting a polypeptide having between 4 and 5 0 amino acids 
15 whose sequence is the same as a sequence of the same length in the WD-40 
region in the second protein, and 

contacting said polypeptide with said first protein under 
conditions which allow the formation of a complex between the polypeptide 
and the first protein, where said interaction is effective to alter the 

2 0 activity of the first protein. 

10. The method of claim 9, wherein said contacting is 
effective to inhibit the interaction between said first and second 
proteins; and/or wherein said contacting is effective to stimulate the 

25 activity of said first protein; and/or wherein said contacting is 
effective to inhibit the activity of said first protein. 

11 . The method of any of claims 5-10 , wherein said 
polypeptide is derived from the group consisting of SEQ ID NO: 76-261. 

3 0;:"_ 

12. The method of claim 11, wherein said polypeptide is 
^- selected from the group consisting of SEQ ID NO: 76-261. 

13 . A composition of DNA molecules which consists of DNA 
35 molecules having a nucleotide sequence encoding the polypeptide of any 

of claims 1-4. 

14. A DNA molecule which comprises an expression system for 
the production of the polypeptide of any of claims 1-4 which expression 

4 0 system comprises a nucleotide sequence encoding said polypeptide operably 

linked to control sequences capable of effecting the expression of said 
encoding nucleotide sequence. 

15 . Recombinant host cells modified to contain the 
45 expression system of claim 14. 
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16. A method to produce a polypeptide having between 4 and 
50 amino acids whose sequence is the same as the sequence of the same 
length in a WD-40 region of a second protein which interacts with a first 
protein, which method comprises culturing the cells of claim 15 under 

5 conditions wherein said nucleotide sequence is expressed to produce said 
polypeptide / and 

optionally recovering said polypeptide from the culture. 

17. A polypeptide composition effective to alter the 
10 activity of a protein kinase C, where the protein kinase C interacts with 

a second protein, and the second protein contains at least one WD-40 
region, 

said polypeptide having between 4 and 50 amino whose 
sequence is the same as a sequence of the same length in the WD-4 0 region 
15 of the second protein. 

18. The composition of claim 17, wherein said second 
protein is a receptor for activated protein kinase C. 

20 19- The composition of claim 18, where said second protein 

has the sequence represented by SEQ ID NO: 27. 

20. The composition of claim 17, wherein said polypeptide 
is an agonist of the activity of protein kinase C; and/or wherein said 
2 5 polypeptide is an antagonist of the activity of protein kinase C; and/or 
wherein said polypeptide inhibits interactions between protein kinase C 
and the second protein. 



30 



35 



40 



21. The composition of claim 20 wherein said polypeptide 
has the sequence represented by SEQ ID NO: 7, SEQ ID NO: 4 or SEQ ID NO: 2. 

22. The composition of claim 17, wherein said WD-40 region 
has an amino acid sequence derived from the group consisting of SEQ ID 
NO:69-75 . 

23. The composition of claim 22, wherein said WD-40 region 
has an amino acid sequence selected from the group consisting of SEQ ID 
NO:69-75. 

24 . The polypeptide composition of claim 17 wherein said 
polypeptide is coupled to a solid support. 



25. A method to bind selectively protein kinase C which 
method comprises contacting a sample putatively containing protein kinase 
45 c with the polypeptide composition of claim 24; and 
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removing any unbound components of the sample from said 

composition . 

26. A method to assess the interaction of protein kinase 
5 C with a polypeptide having a sequence the same as a sequence of the same 

length contained in the WD-40 region of a second protein, which method 
comprises 

contacting a sample containing said protein kinase C 
with a polypeptide composition wherein the polypeptide has between 4 and 
10 5 0 amino acids whose sequence is the same as the sequence of the same 
length in the WD-4 0 region of the second protein, and observing any 
interaction of the protein kinase C with said polypeptide composition. 

27. A method to assess the ability of a candidate compound 
15™ to bind protein kinase C which method comprises contacting said protein 

kinase C with a polypeptide composition which binds said protein kinase 
C, wherein the polypeptide of said composition has between 4 and 50 amino 
acids whose sequence is the same as a sequence of the same length in a 
WD-40 region of a second protein which interacts with said protein kinase 
2 0 C, in the presence and absence of said candidate compound; and 

measuring the binding of said polypeptide in the presence 
and in the absence of said candidate, 

wherein decreased binding of the polypeptide in the presence 
as opposed to the absence of said candidate indicates that said candidate 

2 5 binds to said protein kinase C. 

28 . A method to alter the activity of protein kinase C 
that interacts with a second protein, where the second protein contains 
at least one WD-40 region, comprising 

3 0 — : selecting a polypeptide having between 4 and 50 amino acids 

whose sequence is the same as a sequence of the same length in the WD-40 
region in the second protein, and 

contacting said polypeptide with said protein kinase C under 
conditions which allow the formation of a complex between the polypeptide 
3 5 and the protein kinase C, where said interaction alters the activity of 
said protein kinase C. 

29 . The method of claim 28 , wherein said contacting is 
effective to inhibit the interaction between said protein kinase C and 

40 said second protein; and/or wherein said contacting is effective to 
stimulate the activity of said protein kinase C; and/or wherein said 
contacting is effective to inhibit the activity of said protein kinase 
C. 
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30. The method of claim 29, wherein said polypeptide has 
an amino acid sequence represented by SEQ ID NO:2, SEQ ID NO : 4 or SEQ ID 
NO: 7. 

5 31. The method of claim 28, wherein said polypeptide is 

derived from the group consisting of SEQ ID NO:69-75. 

32. The method of claim 31, wherein said polypeptide is 
selected from the group consisting of SEQ ID NO:69-75. 

10 

33. A composition of DNA molecules which consists of DNA 
molecules having a nucleotide sequence of encoding the polypeptide of any 
of claims 17-23. 

15 34. A DNA molecule which comprises an expression system for 

the production of the polypeptide of any of claims 17-23 which expression 
system comprises a nucleotide sequence encoding said polypeptide operably 
linked to control sequences capable of effecting the expression of said 
encoding nucleotide sequence. 

20 

35. Recombinant host cells modified to contain the 
expression system of claim 34. 

36. A method to produce a polypeptide having between 4 and 
25 50 amino acids whose sequence is the same as the sequence of the same 

length in a WD-4 0 region of a second protein which interacts with protein 
kinase C, which method comprises culturing the cells of claim 35 under 
conditions wherein said nucleotide sequence is expressed to produce said 
polypeptide ; and 

3 0 optionally recovering said polypeptide from the culture. 
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Fig. 11 

Human 56 kDa protein (PWP homolog) 



1 mnrsrqvtcv awvrcgvake tpdkvelske evkrliaeak eklqeegggs 
51 deeetgspse dgmqsartqa rprepledgd peddrtlddd elaeydldky 
101 deegdpdaet Igesllgltv ygsndqdpyv tlkdteqyer edflikpsdn 
151 livcgraeqd qcnlevhvyn qeedsfyvhh dillsaypls vewlnfdpsp 
201 ddstgnyiav gnmtpvievw dldivdslep vftlgsklsk kkkkkgkkss 



251 saegjrtdavldlswnkl 



irnvlcsasadntvilwdmslgk 



291 paaslavhtd kvqtlqfhpf eaqtlisgsy dksvalydcr 
331 spdeshrmwr fsgqiervtw 351 nhfspchfla stddgfvynl darsdkpift 



381 Inahndeisgldlssqi kgclvtasadkyvk 
421 slvhsrdmkmgvlfcssccpdlpfiyafcgqkegl 



iwdilgdrp 
rvwdi 



461 stvssvneaf grrerlvlgs arnssisgpf gsrssdtpme 



501 s 



SUBSTITUTE SHEET (RULE 26) 



WO 95/21252 



PO7US95/01210 



11 / 53 



0) 

o 

L. 

a. 

M 
QC 

I 

< 



O V4- 

c C 
cr -m 
o- >» 
•f- a- 

ex s 

C -M 

a* q. 

cr -F- 
«c c 
-p 

C" LO 
C 0) 

.c ^ 
p-rf wo 
a- c 

O* wo 

> c 
cr r— 

-M C 
C C 

cr wo 
c 

cr a- 

a" wo 

a* c 

a- a- 

O" to 

cr-c 

cr or u) 
O" wo u 

O" WO 

cr >%^4- 
o- a- >* 

o" a- t- 

CX 4-» LO 

cr a o 

S x ^ 
a- o-f— 
V4-. a* c 

o> 4-» 

a lo 



in 



WO 



wo 




c 
















cn 




c 


-M 


a 




c 




5 




a 


C 


> 


c 


to 


c 






WO 


wo 




c 



3 



rsi 



wo 
wo 
«p 
c 
c 
wo 



wo 
c 



LO 

in 




rvj 

00 



in 
cn 
rsj 



wo 



cn 



wo 



0) 


> 




s. 






V4- 






wo 




CL 








J* 


WO 


c 


0) 


c 




4) 


WW 


c 


wo 




wo 


WO 


a 


0) 


c 


a. 




a 


WW. 






a 






-a 






CL 


ww- 




wo 


-p 




a. 


WO 


JC 


> 


s 


WO 


E 


u 




U 


wo 


a. 


wo 


WW, 


> 






«wv 


u 


wo 


OJ 


J* 


•«-^ 






ww- 










CL 


> 


O" 


u 


wo 


E 


wo 




tH 


LO 


tH 







CN 
H 



•H 



SUBSTITUTE SHEET (RULE 26) 



WO 95/21252 PCT/US95/01210 



12/53 



BETA TRCP 



1 megfscslqp ptaseredcn rdepprkiit ekntlrqtklangtssmivp 
51 kqrklsanye kekelcvkyf eqwsecdqve fvehlisrmchyqhghinty 
101 lkpmlqrdfi talpargldh iaenilsyld akslcsaelv ckewyrvtsd 
151 gmlwkklier mvrtdslwrg laerrgwgqy Ifknkppdgk tppnsfyral 
201 ypkiiqdiet iesnwrcgr 



220 
268 
305 
351 
391 



hslqriiicr 
Imahtg 



se tskgwclqvddakivsglrdn tikiwd kn tleckrv 



svlclqy 



Intl i hhce ivl hi rf nnammvtcsi : 



lvgh raa 
Inghkrg 



427 clrv lepheel vrc irfdnkrivs 
475 Iclrtlvehsgrvfrl qfdefqi 



dei'viitasds tvrvwdv ntaem 



/nv vdfddkyivs 
aclqyrdrlvvs 



drsia vwdm asatditl rrv 



asadr ti kvwn tstcefvrt 
gssdn tirlwdi ecga 
QQvdgk i kvwdl v goldproDggt 
vssshddt il iwdf Indpgla 



Fig. 13 



SUBSTITUTE SHEET (RULE 26) 



WO 95/21252 



PCTAJS95/01210 



13 / 53 



beta-prime-cop 

vks vdThptepwmlaslyngsvcvwnhetqtlv 

51 ktfevcdlpv raakfvarkn wvvtgaddmqi rvf nyntle 



91 
137 
181 
221 



rvhmf eflhsdyi rciavhptqp f i Itssdjjml i klwdwdkkwscsq 
vfefliithyvmqivinpkdnnqfas gsldrtikvwalassspnft 

isgaddrl vkiwdv ankt 



leaheka/ncidvvsaadkpvl 
cvqtleghaq wscasfhpe Ipliitasedatvriwhsst 



262 yrlestlnyg 
318 ngkiiwakhs 
351 ceiypqtiqh 
401 seyairesns 
451 dwfintelirr 
501 thegvtedgi 
551 ivtiahldrt 
601 rdfsmadkvl 
651 Igelkiayql 
701 llatasgnas 
751 Ipeaaflart 
801 Ikeafvveew 
851 qeldgkpasp 
901 edildd 



mervwcvasl rgsnnvalgy 
evqqanlkara gdaeikdger 
npngrfvvvc gdgeyiiyta 
vvkifknfke kksfkpdfga 
ieiqpkhifw sdsgelvcia 
edgfevlgei qeivktglwv 
myllgyipkd nrlylgdkel 
ptipkeqrtr vahflekqgf 
aveaeseqkwkqlaelaisk 
mvnklaegae rdgknnvafm 
ylpsqvsrvv klwrenlskv 
vkethadlwp akqyplvtpn 
tpvivtsqta nkeeksllel 

Fig. 14 



degsiivklgreepamsmda 
Iplavkdmgs 

malrnksfgs aqefawahds 
esiyggfllg vrsvnglafy 
teesffilky Isekvlaaqe 
gdcfiytssv nrlnyyvgge 
nivsysllvs vleyqtavmr 
kqqaltvstd pehrfelalq 
cpfglaqecl hhaqdyggll 
syflqgkl da clellirtgr 
nqkaaeslad pteyenlfpg 
eernvmeeak gfqpsrsaaq 
evdldnleie didttdinld 



SUBSTITUTE SHEET (RULE 26) 



WO 95/21252 




PCT7US95/01210 



U / 53 



CDC4 / CDC20 protein 



1 mgsfplaefp Irdipvpysy rvsggiassg svtalvtaag thrnsstakt 
51 vetedgeedi deyqrkraag sgestpersd fkrvkhdnhk tlhpvnlqnt 
101 gaasvdndgl hnltdisnda ekllmsvddg saapstlsvn mgvashnvaa 
151 pttvnaatit gsdvsnnvns atinnpmeeg alplsptass pgtttplakt 
201 tktinnnnni adlieskdsi ispeylsdei fsainnnlph ayfkntlfrl 
251 vanmdrsels dlgtlikdnl krdlitslpf eislkifnyl qfediinslg 
301 vsqnwnkiir kstslwkkll isenfvspkg fnslnlklsq kypklsqqdr 
351 Irlsflenif ilknwynDkf 



371 
411 
451 



vparttlrah mtsvitclqf 
nkkfllqlsgJidgc wvalkyahg 



kkgccthvfe ahnsl vrcld iveyknikyi \ 



511 Ivfhtpeenp vfvQvl rohma; vrtvsghg 



561 



kclyilsgjitdr 



ednyvi taaddkn ri rvvd si 



gilv 



iystiydh 

erkrcisasmdt ti riwdl eniwnnrecsvatnsQsp 
618 cak ilgamytlqfliltQ P v gl 1 rl $4kf±4saQadQs \ rawd an 



sgs td r tvrvwd i 

tosrdn tl hvwkl p kessvpdhgeehdyp 



ni v\ sasvdn tl i vwdv aqm 



661 dysrkfsyhh tnlsatttfy vsdnilvsgs enqfniynlr 

701 sgklvhanil kdadqtwsvn fkgktlvaav ekdgqsflei Idfskaskin 

751 yvsnpvnsss sslesistsl gltrttiip 



Fig. 15 



SUBSTITUTE SHEET (RULE 26) 



WO 95/21252 M A PCT/US95/01210 



15/ 53 



GBLP -CHLAMIDOMONAS HOMOLOG 



1 maetltl rati kflh tnwvt aiatpldpssntllsa srdkfivl ywfiierse 



51 snygyarkalrab.shfycjdvvi ssdgqfcltgjswda tlrlwdl ntatttr 
101 rfvflhtkdvl 

141 ytiaepephtewvdcvrfspmttnpiivsQ^wf 
183 ncklknnlvfliihgyvntvtv spdgslcasgjjkdgi 
231 sldagdvihclcfsji 
273 rpefnitskkaqvpy 



SS( 

Usvafs vdnrgivsg[srdk tiklwnt laeck 

vdk mvkvwnlt 

jia mlwdlo eakrlv 
nryw lcaatqssik|wdlesfcsiyddl 
: vs I awsad g s 1 1 y s g Jtdg qirvwa yg h s I 



Fig. 16 
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cop-1 protein 



1 meeistdpvv pavkpdprts svgeganrhe nddggsggse igapdldkdl 
51 Icpicmqiik dafltacghs fcymciithl rnksdcpccs qhltnnqlyp 
101 nflldkllkk tsarhvskta spldqfreal qrgcdvsike vdnlltllae 
151 rkrkmeqeea ernmqilldf Ihclrkqkvd elnevqtdlq yikedinave 
201 rhridlyrar drysvklrml gddpstrnaw pheknqigfn snslsirggn 
251 fvgnyqnkkv egkaqgsshg Ipkkdalsgs dsqslnqstv smarkkriha 
301 qfndlqecyl qkrrqladqp nskqendksv vrregysngl adfqsvlttf 
351 trysrlrvia eirhgdifhs anivssiefd rddelfatagvsrcikvfdf 



401 ssvvnepadmqcpivemstrsklsclswnk heknhi assdy egi vtvwdv 



451 



ttrqslmeteenekrawsydf srte psmlvspsddc kyfcvwctrqeasvi 



501 nidmkanicc vkynpgssny iavgsadhhi 



531 hyydlrnisqplhvfsQhkkaysyt jikflsnnelasq'st d s t lrlwdv 



551 kdn Ipvrtfrght neknfvgltvnseylacgse 

601 ttryvyhkei trpvtshrfg spdmddaekr qvptllvrfa 

651 grvivprc 



Fig. 17 
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Coronin (p55) 

1 mskvvrsskyrhvfQQqpkkeecyqnlkvtksawdsnwaantryfgv iwd aagggsfav 



61 ipheasgkttsvpl f ngjiksc vldiafhpf nenl vc 

;flllkrl< vgtisfgpvadnvav 



121 plqtls 
161 qgkn 



svsedcni cijfltgi peggl tdsi st 
tssgjiflvktauive 

lttveglisdn|itscewn hngsqiv ttckdkka rvfd prtnsivnev 



211 vchqgvknsr aifakdkvit vgfsktsere Ihiydpraft 
251 tplsaqvvds asgllrapfyd adnsilylag kgdgniryye Ivdespyihf 
301 Isefksatpq rglcflpkrc Intseceiar glkvtpftve pisfrvprks 
351 difqgdiypd tyagepslta eqwvsgtnae pktvslaggf vkkasavefk 
401 pvvqvqegpk nekelreeye klkirvayle seivkkdaki keltn 

Fig, 19 
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CSTF 50kDa 

1 myrtkvglkd rqqlykliis qllydgyisi anglineikp qsvcapseql 

51 IhUklgmen ddtavqyaig rsdtvapgtg idlefdadvq tmspeaseye 

101 tcyvtshkgp crvatysrdg qliatgsada sikildterm laksampiev 

151 mrnnetaqqnm 



201 enhpvi rtlydhvde 



/tclafhpte qilasjjsrdytlklfdyskpsakra 



210 fkyiqeaeml rsisfhpsgd filvgtqhpt Irlydintfqcfvsc 



256- 
3 

ekfllidgaevcsaifsknskyil 



351 
391 



npqdqhtda Lcsvnyns sanmyvtjjskdgciklwilgvsnrcittf 

0 

> sg kdsva kTjsg.i s tdr 1 1 v ry tgag I s 



grgvhrta avfnhte dyvllpdertislccjHiisrtaerrn 



Uslfliinnivrcivh sptnpgfmtcsdiif rarfwyrrstt d 



Fig. 20 
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G-Beta 1 bovine 



1 mseldqlrqe aeqlknqird arkacadatl sqitnnidpv griqtnrtrrt 



51 



IrghlakLva mhwgtdsrll vsasgdakli iwd s 



85 yttnkvhaiplrsswvmtcayapsgnyvacggldnicsiynlktregnvrvsrela 



141 phtay 
174 qqtttftflhtgd 



sccrfldd nqivtssadttca lwdi etg 
/mslslap dtrlfvsaacdosQk lwdv regmcrq 



221 tftfliiesdln aicffpngna fatgsddatcrlfdl radge 

261 Imtvshdni .caitsvsfsksgrUlQg ^ddfncn vwd ol kadrag 
307 vlafllidnr/sclg ytddamavatQ swd sf 1 k i wn 



Fig. 21 
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G-Beta- bovine C2) 



rnqirdarka cgdstltqit agldpvgriq 



31 



mrtrrtlrphla 



kiyamhwgtdsr llvsasqdgkliijaisis 



71 egnvryttnkvhaiplrsswvmtcayapsgnfvacggldnicsiyslktr 



121 
161 

201 
246 
291 



vs rel p flht a yl sccrfl dd nqi i ts sg^ttcajjivfii etg 



gd 



qqtvgfafliis 
dsmcrqtfiflhes|d 
ellmyshd 
agvlaghd 



vmslslap dgrtfvsgjacjdasikljfifdvr 
inavaffp ngyaf ttgjsddatcrl f dl 
iicgitsvafsrsgrlllagjyddf 
nlrvsclgvt ddgmavatgswdsflkijKD 



ni 



radq 
ncn iwda mkadr 



Fig. 22 
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G- BETA DROSOPH 



1 mneldslrqe aeslknaird arkaacdtsllqaatslepigriqmrtrrt 



51 



Ir gh lakivamhwqn dsrnlvsasqdgklivjsuishttnkv 



91 haiplrsswvmtcayapsgsyvacggldnmcsiynlktregnvr 



135 vsrelp ghg gvlsccrfl ddnqivtssgdmscgjjatdietglqv 



178 



tsflahtQdvmalslQ pqcktfv sgacdasaklwdiregvckq 



221 
261 

301 kaersgilafllicn 



tfpahesdinavtf fpngqafi 
lamysliqni i cgi tsvaf sksg r 
rvsclg 



tasddatcrlfdi radae 
llTlagyddfncn vwdt m 



vtengmavc tgswdsfl rvwn 



Fig. 23 
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G-BETA HUMAN 



1 mteqmtlrgtlkfliingwvtqiattp 
51 nygipqralr gh sqfvsdwi 
101 fvcjirtkldvlsvaf 
141 tvqdesJise wvscv rfsp 



222 



183 klktnhialltgylntvtv spdgslcosggkdgqamljKdl 



negkhlytldggdiinalcfspnrywlcaatgpsiJuJtdlegkiivdel 



271 kqevistsskaepp^ctslawsad gqtlf agytdnlvryssfl^tigtr 



qfpdmiljsasrdktiinuskitrdet 
ssdgqfallsgswdgtliLLKilittgtttrr 
ssdn rqi v sgs niktUslfflltl gvcky 
nssnpiivscgwilklvJsywnia nc 



Fig. 24 
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G-Beta 2 (Human) 



1 mseleqlrqe aeqlrnqird arkacgdstl tqitagldpv griqmrtrrt 



51 



lr gh lnkiya mhwgtds rllvsas 



qdgklijjstdsyt 



97 tnkvhaiplrsswvmtcayapsgnfvacggldnicsiyslktre 



151 
201 
241 
281 
321 



Umvshd 
kgdraavlaghd 



anvrvsrelp ght Aylsccrfl ddnqiits* g^ttcalafjiietgqqtvgf 
a gh sydvmslslQP dgrtfvsgc cdasikljaiivrdsmcrq 

d^atcrlfd.1 radqe 



tfi gh e^dinavaffpn gyafttgj 

itJi i cgi tsvaf s rsgrl 1 1 ag) ddf i 
itirvsclgvtddgm avatg* 



ncnijatdam 
wdsflk iwn 



Fig. 25 
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G-Beta 4 (mouse) 



1 seleqlrqeaeqlrnqiqdarkacndatlvqitsnmdsv griqmrtrrt 



51 Irflhlak iyamhwgydsr UvsasqdgkUjjflulsyttnkm 



91 haiplrsswvmtcayapsgnyvacggldnicsiynlktregdvrvsrela 



141 otltgylsccrflddg qiitssgdttcaiwdietgqqtttf 
181- tfliisgdvuslslspd Iktfvsgacdasskjjstdirdgmcrq 



221 sftflhisdi 
261 lllystldnii 



navsf f psg yaf atg sddatcrlfd.1 radqe 
cgi tsvaf sksgrl 1 1 ag /d^f ncsvw^al kggrs 



306 gvlafljtldnrvsclgv tddgmavatgswdsflrjjQta 



Fig. 26 
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GROUCHO PROTEIN DROSOPH 



1 mypspvrhpa aggpppqgpi kftiadtler ikeefnflqa hyhsiklece 
51 klsnektemq rhyvmyyems yglnvemhkq teiakrlntl inqllpflqa 
101 dhqqqvlqav erakqvtmqe Inliigqqih aqqvpggppq pmgalnpfga 
151 Igatmglphg pqgllnkppe hhrpdikptg legpaaaeer Irnsvspadr 
201 ekyrtrspld iendskrrkd eklqedegek sdqdlwdva nemeshsprp 
251 ngehvsmevr dreslngerl ekpsssgikq erppsrsgss ssrstpslkt 
301 kdmekpgtpg akartptpna aapapgvnpk qmmpqgpppa gypgapyqrp 
351 adpyqrppsd paygrpppmp ydphahvrtn giphpsaltg gkpaysfhmn 
401 gegslqpvpf ppdalvgvgi prharqintl shgevvcavt isnptkyvyt 
451 ggkgcvkvwdisqpgnknpv sqldclqrdn yirsvkllpdgrtlivggea 
501 snlsiwdlas 



:csdgnia vwdl 



511 ptpri kaelts.aapacyal aspd skv cfsct 
553 hneilvrqfqflJitdgascidispdgsriwt baldntvrs wdl regrgl 



601 qqhdfssqif slgycptgdwlavgmenshv evlhaskpdk yqlhlhescv 
651 Islrfaacgkwfvstgkdnl Inawrtpyga sifqsketss vlscdistdd 
701 kyivtgsgdk katvyeviy 

Fig. 27 
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IEF SSP 9306 



1 madkeaafdd aveervinee ykiwkkntpf lydlvmthal ewpsltaqwl 
51 pdvtrpegkd fsihrlvlgt htsdeqnhlv iasvqlpndd aqfdashyds 
101 ekgefggfgs vsgkieieik inhegevnra pympqnpcii atktpssdvl 
151 vfdytkhpsk pdpsgecnpd 



171 Irlr gh ckeg yglswnpnlsg hllsasddh ti c lwdi sav 
pkegkwdak 

221 tift ght avv edvswhllhe slfgsvQdd qklmiwdt rsn 
261ntskpshsvdQhtQevnclsfnpvsefilatQsadk tv a lwdl rnl 
307 kl klfas f eshkdei f qvqwsphneti lassatdr rl n vwdl s 
351 kigeeqspedaedgppellfihgghtakisdf swnpne 



387 pwvicsvsednimqvwqmelvldh 

Pig. 29 
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HUMAN 12.3 



1 mteqmtlrgtlkgiin<}vwtqiattpqfpdm 



51 nygipqralr, 
95 gtttrrfvflJii 



ghs ftfvsdwissdqq 
dvlsvafssdn 



137 vcky tvqdeslis.fewvscvrfspn 
181 ncklktnhigJiijylntvtvs 



222 



egkhlytldggdii nalcfspnrywl 



263rgki i vdel kqevi st sskaeppqctslawsadgqtl f igytdnl Yryssgvti gt r 



i I sasrdktiimwklt rdet 
f nl sgswrf g t 1 r 1 wd 1 t t 
pqiv sgsrdktiklMltlg 
ssnpi i v s cgwjikl jdsysmla 
pdgsl cc sggkjigqamlwdln 
-antgp sikiwdl e 



Fig. 30 
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IEF -7442 - human 
1 maskemfedt veervineey kiwkkntpfl ydlvmthalq wpsltvqwlp 
51 evtkpegkdy alhwlvlgth tsdeqnhlw arvhipndda qfdashcdsd 
101 kgefggfgsv tgkieceiki nhegevnrar ympqnphiia tktpssdvlv 
151 fdytkhpakp dpsgecnpdl 



311 tfeshkdeifqvhwsfhneti 
361 gppel I f i hgajital :i sdf swnpnepvwi cs 



171 rlraJiqkiigyglswnsnlsghll 
221iftgiisavvedvawhllheslfg 
261 tskpshlvdaiita^vnclsfnpysefila-dgsadktvalssdllrnlklklh 



asddhtvcliKiiinagpkegkivdaka 
vaddgklmiwdtrsnt 



lassgtd 



rrlnvaailskigeeqsaedaed 
jvsednimgiwqmQeniynd 



411 eesdvttsel egqgs 



Fig. 31 
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insulin-like growth factor binding protein complex 
1 malrkgglal allllswval gprslegadp gtpgeaegpa cpaacvcsyd 
51 ddadelsvfc ssrnltrlpd gvpggtqalw Idgnnlssvp paafqnlssl 
101 gflnlqggql gslepqallg lenlchlhle rnqlrslalg 



141 tfahtpalaslglsnnrlsrledglffiglgsl»id.lnlgwn slavlpdaaf 



rglgslrelv 

201 lagnrlaylq palfsglael reldlsrnal raikanvfvq Iprlqklyld 
251 rnliaavapg aflglkalrw Idlshnrvag lledtfpgll glrvlrlshn 
301 aiaslrprtf kdlhfleelq Ighnrirqla ersfeglgql evltldhnql 
351 qevkagaflg Itnvavmnls gnclrnlpeq vfrglgklhs Ihlegsclgr 
401 irphtftgls glrrlflkdn glvgieeqsl wglaelleld Itsnqlthlp 
451 hrlfqglgkl eylllsrnrl aelpadalgp Iqrafwldvs hnrlealpns 

501 llaplgrlry Islrnnslrt ftpqppgler Iwlegnpwdc gcplkalrdf 
551 alqnpsavpr fvqaicegdd cqppaytynn itcasppevv gldlrdl sea 
601 hfapc 

Fig. 32 
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insulin like growth factor binding protein complex - rat 

1 malrtggpal vvllafwval gpchlqgtdp gasadaegpq cpvactcshd 
51 dytdelsvfc ssknlthlpd dipvstralw Idgnnlssip saafqnlssl 
101 dflnlqgswl rslepqallg Iqnlyylhle rnrlrnlavg 



141 Ifthtpslaslslssnllgrleec Ifflglshljfluilnlgwn 



181 slvvlpdtvf qglgnlhelv 

201 lagnkltylq palfcglgel reldlsrnal rsvkanvfvh Iprlqklyld 
251 rnlitavapg aflgmkalrw Idlshnrvag Imedtfpgll glhvlrlahn 
301 aiaslrprtf kdlhfleelq Ighnrirqlg ertfeglgql evltlndnqi 
351 tevrvgafsg Ifnvavmnls gnclrslper vfqgldklhs Ihlehsclgh 
401 vrlhtfagls glrrlflrdn sissieeqsl aglselleld Ittnrlthlp 
451 rqlfqglghl eylllsynql ttlsaevlgp Iqrafwldis 
491 hnhletlaeglfsslarvrvlslrnnslgtfsDQDalerlwldanpwdcs 
541 cplkalrdfa Iqnpgvvprf vqtvcegddc qpvytynnit cagpanvsgl 

dlrdvsethf 
601 vhc 

Fig. 33 
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LIS1 Churaan) 

1 mvlsqrqrde Inraiadylr sngyeeaysv fkkeaeldvn eeldkkyagl 
51 lekkwtsvir Iqkkvmeles klneakeeft sggplgqkrd pkewiprppe 



101 kyalsflb.rsp 



/t rvi f hpvf svmvsa: >edati kyjsutyetg 



151 df ertl kghtds /qdi sf dhsgkl lascj ;admti kludf qgf eci r 



191 



241 



tmhghdhn 



tphrew /rmvr pnqdgtl iasc mdqtvryjjrwatkecka 



/ssvaimpngdhivsai ;rdkti km wev qtgvcvktf 



291 elrehehvveciswapessy 



311 ssiseat gse tk csgkpgp fllsgsrAkt kimadystgmc 
351 Imtlvflhdnw/rgvlfhsgqkfilscnddktlrvwdvknk 
391 rcmktlnahehfvtsldfhktapyvvtgj vdqtvkyjsjfi.cr 



Fig. 34 



SUBSTITUTE SHEET (RULE 26) 



WO 95/21252 




PCT/US95/01210 



34 / 53 



MD6 



1 merkdfetwl dnisvtflsl mdlqknetld hlislsgavq Irhlsnnlet 
51 Ukrdflkll plelsfyllk wldpqtlltc clvskqrnkv isactevwqt 
101 acknlgwqid dsvqdslhwk kvylkailrm kqledheafe 



141 tssli ph sc rvvalvvk dgllctgsddlsaklwdYstgqc 

181 vygiqthtca avkfde qklvtgsfdntvacHfijfifssgart 
220 qhf rghtc avf svdvsdel dilv* gsajjfavkywalsagtc 

261 Intltfljitcwvtkvvlqkckvksllhspgdyin sadkyeiMwpigrei 



301 nckclktlsv sedrsiclqp rlhfdgkyiv cssalgtyqw 
351dfasydilrv iktpevanla llgfgdvfal Ifdnhylyim dlrteslisr 
401wplpeyrksk rgtsflager pg 

Fig. 35 
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MSL1 

1 mnqcakdith eassipidlq eryshwkknt kllydylntn stkwpsltcq 
51 ffpdldttsd ehrillssft ssqkpedeti yiskistlgh ikwsslnnfd 
101 mdemefkpen strfpskhlv ndisiffpng ecnrarylpq npdiiagass 
151 dgaiyifdrt khgstrirqs kishpfetkl fgshgviqdv eamdtssadi 
201 neatslawnl qqealllssh sngqvqvwdi kqyshenpii dlplvsinsd 
251 gtavndvtwm pthdslfaac tegnavslld Irtkkeklqs 



291 nrekhdggv|nscrfn yknslila^adsngplnljHiiirnmn 
331 kspiatmehgts\Jstlewspnfdtvlatagjjedgl vkljauitsceetifth 
381 gghmlgv ndisw 



dahdpwlmcsv andn svhi»kpagnlvg hs 



Fig. 36 
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